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From: MICHAEL SCOVILLE
To: intemet:kolak.shari@epa.gov
Date: 7/21/04 3:24PM
Subject: Former Hawthorne Mill Oxbow Sampling

Attached is the Work Plan for the proposed sediment and bank soil sampling in the oxbow adjacent to the
former Hawthorne Mill in Kalamazoo, Michigan. This revised Work Plan addresses USEPA concerns
expressed at last weeks meeting. Presently, this work is scheduled to begin on August 16,2004. Please
feel free to contact me or Mark Brown with questions or comments regarding these documents.

CC: BROWN, MARK; intemet:jmdavis@gapac.com; intemet:pamontne@gapac.com
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Transmitted Via E-mail

July 21,2004

Ms. Shari L. Kolak
USEPA Region 5 (SR-6J)
77 West Jackson Boulevard
Chicago, IL 60604-3507

Re: Former Hawthorne Mill Property
BBL Project#: 645.85.197

Dear Shari:

At the request of the United States Environmental Protection Agency (USEPA), Georgia-Pacific
Corporation is proposing to perform sediment and bank soil sampling activities to characterize the
distribution of polychlorinated biphenyls (PCB) in sediment and bank soil of the oxbow adjacent to the
former Hawthorne Mill. This letter describes the proposed sampling and analyses associated with the
planned effort.

Area of study:

The area of study is approximately 1,700 feet of the former channel (oxbow) of the Kalamazoo River that
is adjacent to the former Hawthorne Mill in Kalamazoo, Michigan. Sediment and bank soil probing and
sampling will be conducted in the channel between Highway M-96 to the south and the Georgia-Pacific
property boundary to the northeast. The study area is shown in Figure 1.

Sediment and soil sampling strategy:

To characterize the distribution of PCB in sediment in the oxbow, a stratified sampling approach will be
used. Sediment strata will be based on sediment texture type and will include fine-grained sediment,
coarse-grained sediment, paper-making residuals (if present), and possibly bank soils. Depending on the
similarities and differences between the bank soils and the submerged sediments, the bank soils may be
classified in the same strata as the sediment with no specific distinction made.

Sediment probing and the collection of cores along regularly spaced transects will provide data necessary
to assess the distributions of sediment types and residuals, if present. The results will include estimates of
volumes and thicknesses of the strata. Analyzing representative samples from the different strata will
allow for characterization of PCB distribution within different types of sediment, and, when combined
with the characterization of sediment types, the data will be used to assess the PCB distribution in the
oxbow overall. A second phase of sampling may be conducted to more intensely sample sub-areas if
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more precise estimates of the volume of residuals or mean PCB concentration in a stratum are necessary.
USEPA will be consulted following sample collection and processing to review the sediment texture
classifications, and approve or revise the allocation of samples to be analyzed for PCB.

Sampling and analysis will be allotted among the sediment strata to accurately represent the majority of
PCB mass in the oxbow while attempting to reduce the uncertainty in the data. Residuals, which would
tend to have the highest PCB concentrations, will be sampled more intensively (i.e., more samples per
unit volume of sediment). Coarse-grained sediment with little visible organic matter, if present, will not
be sampled as intensively because it is expected to contain much lower PCB concentrations with much
less variability.

Proposed sediment sampling:

Sediment sampling will be performed as follows:

• Ten transects will be established within the 1,700-foot study area. Approximate transect
locations are presented in Figure 1 .

• Five sediment cores will be collected at equally-spaced intervals across each transect and one soil
core will be collected from the top of each bank, for a total of 70 cores. Sediment cores will be
collected using Lexan tubing driven until refusal; soil samples will be collected using Lexan
tubing, or if necessary, with a stainless steel auger, to a depth of two feet.

• At each transect, core locations, edge-of-water and top-of-banks will be surveyed or located using
global positioning system (GPS) technology.

• At each core location, depth of water, depth of sediment, and sediment recovered will be
recorded.

• All cores will be described, photographed, classified as either fine-grained or coarse-grained, and
retained on ice.

• All core sampling will be performed in accordance with the Allied Paper, Inc/Portage
Creek/Kalamazoo River Superfund Site Work Plan (1993), Field Sampling Plan (FSP; 1993), and
Health and Safety Plan (HASP; 1993).

• Approximately 20 to 25 cores will be selected for laboratory analysis. The number of cores
allotted for each sediment stratum will be based on the relative proportions of fine- and coarse-
grained sediment and other strata observed in the oxbow, and will be determined after core
collection has been completed. Cores for sectioning and analysis will be randomly selected from
each stratum. USEPA may reallocate cores for analysis or allocate additional cores for analysis.
The samples from the selected cores will be shipped to the laboratory in time to comply with
standard required holding times.

• Cores not selected for analysis will be retained in frozen storage. Frozen preservation of
sediment cores is provided for in the Allied Paper, Inc/Portage Creek/Kalamazoo River
Superfund Site Quality Assurance Project Plan (QAPP; 1993); the approved protocol for frozen
preservation (Appendix CC of the QAPP) is attached. Results of a quality control study to assess
changes in frozen sediment PCB concentrations over time, excerpted from the Work Plan
Addendum 3 - Phase II Sediment Sampling (April 1997), are also attached. These results
established freezing as an acceptable method to preserve Kalamazoo River sediment samples.
Note that the draft Work Plan Addendum 3 was approved by MDEQ, implemented, and the
results reported in the October 2000 draft Remedial Investigation Report.

• Cores selected for analysis will be sectioned into the zero- to six-inch depth increment, six- to 1 2-
inch depth increment, and into one-foot increments thereafter. If distinguishable layers are

C:\Documents and SetliDgs\dep\Local Settings\Temp\OxbowWP.doc
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visible in the core, samples will be split at their boundary(s), or into one-foot increments,
whichever is smaller.

• All samples will be analyzed for total PCB (quantified as Aroclors) and TOC.
• Duplicate samples will be submitted at a rate of approximately one for every ten environmental

samples.
• All sample handling, analyses, and subsequent data validation will be consistent with the FSP and

QAPP.

The proposed sediment sampling for the oxbow is similar to and will provide data consistent with data
from the Remedial Investigation sediment sampling conducted in the Kalamazoo River between Morrow
Dam and Lake Michigan since 1993. All data from this investigation will be added to the Kalamazoo
River database, and the designation of sample IDs and location IDs will follow the protocols already in
place. The transect IDs will be numbered sequentially OPT1 through OPT10 with individual core
locations denoted as -1 through -7 appended to each transect ID, increasing consistently from one side of
the river to the other. Individual sediment sample IDs will begin at K25701 and increase sequentially,
and soil samples will begin with K25701 and increase sequentially.

Samples will be sent to STL Laboratories (STL) in Burlington, Vermont, for PCB, TOC, and particle size
distribution analyses. PCB Aroclors will be analyzed using USEPA method 8081 and STL's method for
quantitating individual Aroclors using iterative multiple regressions of chromatogram peak size for
various Aroclor combinations against sample peaks. All quality assurance/quality control (QA/QC) data
will be provided electronically and in hard copy for data validation.

Data Analysis:

Data generated by the proposed sampling and analysis will be used to:

• Characterize the distribution of PCB in the oxbow sediment and bank soils.
• Determine if there are areas in the oxbow or specific sediment or bank soil characteristics that

more favorably accumulate PCB, which in turn will focus future sampling or remedial efforts, if
necessary.

• Assess the relationships between PCB concentration, sediment type, and TOC in the oxbow
sediment and bank soils.

• Estimate the potential PCB mass in the oxbow sediment and the volume of sediment containing
that mass.

Schedule:

Sampling and survey field work is presently scheduled to begin on August 16, 2004, and is expected to
take less than two weeks. Accounting for laboratory analyses and data validation, the resulting data is
expected to be available in late September. Within 60 days after receipt of the data, BBL will submit a
letter report to the USEPA. The report will present the findings from the field investigation; PCB, TOC,
and particle size distribution data; and conclusions reached regarding PCB mass and the sediment volume
associated with PCB mass. Additionally, any further actions, if necessary, will be proposed at that time.

Please call me with any questions or comments.

C:\Documents and Settings\dep\Local Settings\Temp\OxbowWP.doc
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Sincerely,

BLASLAM), BOUCK & LEE, INC.

Mark P. Brown, Ph.D.
Sr. Vice President

MDS/tld

cc: J. Michael Davis, Esq., Georgia-Pacific Corporation
Paul Montney, PE, Georgia-Pacific Corporation
Patrick McGuire, Blasland, Bouck & Lee, Inc.
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Quality Assurance Project Plan
Appendix: CC

, Revision No.: 5
Date: August 1993

Page No.: CC-1

FREEZING PROCEDURES FOR THE PRESERVATION OF PCBs
IN SEDIMENT AND BIOTA SAMPLES

Introduction

Freezing of sediment and biota samples will be undertaken to preserve

samples for future analyses. Freezing would retard the rate of chemical and

biological transformation after sample collection. The time between sampling and

freezing will be minimized to the greatest extent possible.

II. Procedure for Freezing Core Samples

After core samples are collected, they will be photographed, frozen, and

stored In a freezer located at the KRSG field office in Kalamazoo, Michigan.

Cores will be stored until they are required for analysis or until it is deemed

that no further analyses are needed. It is anticipated that up to 1400 cores

may be frozen.

Materials

• Personal protective equipment (as specified in the Health and Safety

Plan);

• Cleaning equipment (as required in Appendix C);

• Field notebook and forms;

• Electrical tape;

• Lexan tubing with end caps;

• Indellible marker;

a/iaw .,
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Revision No.: 5
Date: August 1993

Page No.: CC-2

• Insulated coolers with ice; and

• Freezer, capable of maintaining a temperature of -10°C.

Procedure

1. Collect core samples as provided in Appendix P.

2. Place a cap on the bottom end of the tube,

3. Keeping the tube upright, wipe the bottom end dry and seal the cap

with electrical tape.

4. While still keeping the core upright, use a handsaw to make a

horizontal cut in the tube approximately one inch above the sediment.

5. Re-cap the cut end of the tube, seal the cap with electrical tape ,

and mark this end with indellible marker as 'TOP* on cap and Lexan

liner.

6. Wipe the tube dry and record the following Information with indellible

marker on both the tube and the cap: 1) sample number; 2) sampling

date; and 3) sampling time.

7. Enter the sample information a chain-of-custody form.

8. Place the core sample upright in an insulated cooler with ice.

9 Transport the samples to the field office.
y

10. Upon arrival at the field office, check the contents of the cooler

against the chain-of-custody. All sample labels should be checked for

completeness and any necessary corrections made.

11. Place the cores in the freezer in an upright position.

B/12/W
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Page No.: CC-3

12. Notate trie date and time of freezing on the chain-of-custody.

13. Cores will remain in. an upright position until they are thoroughly

frozen, at which time they may be stored stacked horizontally on

shelves in the freezer.

14. Cores selected to be analyzed will be thawed at room temperature In

a vertical position prior to processing. Processing will consist of

extrusion and sectioning of the core and placement into laboratory

provided sample containers. Samples will then be shipped to the

laboratory as described in Appendix A.

Quality Control
•<••••' - •

1. The temperature of the freezer will be monitored daily. Daily

temperatures will be recorded in a freezer temperature logbook. If

temperatures deviate from -10°C (± 5°C), the project manager will be

contacted and appropriate cojrective actions taken.

2. To assess potential PCB concentration changes over time, quality

control (QC) samples will be stored frozen along with the samples.

The QC samples will be prepared by spiking site sediment with a

known concentration of PCBs. QC samples will be analyzed at a

frequency of one per every 10 cores processed to verify sample

integrity.

l/M/83
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Preparation of QC Samples . .

1. Cores will be taken at 10 locations, five from areas containing

grey/clay residuals and five from representative fine-grained sediment.

2. The cores will be shipped to the laboratory following the shipping

procedures outlined in Appendix A.

3. Upon receipt at the laboratory, the cores will be composited into two

samples, one grey/clay and one fine-grained. The composites will be

mixed and sieved to form homogeneous samples.

4. The composite samples will be screened prior to spiking to assess

baseline Aroclor concentrations.

5. The composites will be spiked with Aroclor 1248 to an approximate

concentration of 30 mg/kg.

6. The composites will each be placed into 70 individual 40 ml glass

vials. The vials will be labeled with the composite number and date

of preparation. An aliquot of each composite will be taken and

analyzed to determine Aroclor concentration.

7. The vials will be placed in coolers and returned to the field office for

storage along with the cores.

•i

Disposal

All sample cores will be stored frozen at the field office. After the

investigation is complete, any remaining cores will be disposed of in

VIZ/OS
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compliance with State and Federal regulations and the requirements of the

AOC,

III. Procedure for Freezing Biota Samples

After biota samples are collected, they will be wrapped, labeled, placed in

a cooler, and shipped to the analytical laboratory for analysis. The samples will

be stored frozen at the laboratory until they are required for analysis, turned

over to MDNR, or until it is deemed that no further analyses are needed.

Materials

• Personal protective equipment (as specified in the Health and Safety

Plan);

• Cleaning equipment (as required in Appendix C);

• Field notebook and forms;

• Aluminum foil
i

• Freezer paper

• Insulated coolers with ice; and

• Freezer, capable of maintaining a temperature of -20°C.

Procedure

1. Collect biota samples as provided in the Biota Work Plan.

2. Measure and weigh samples.

3. Field process samples, when necessary, as specified in the Work Plan.

4. Wrap samples in aluminum foil and then freezer paper with both an

inner and outer sample label.

8/1B/M . - ' --.
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5. Enter the sample information a chaln-of-custody form. \

6. Place the sample In an insulated cooler with ice. f.
' . ' ' • • ' ' • ' • ' • • ' . I

. 7. Transport the samples to the laboratory as provided in Appendix A. |
i.

8. Upon arrival at the Laboratory, the contents of the cooler are checked *•

against the chaln-of-custody. All sample labels should be checked for
• • !

completeness and any deviations brought to the attention of the ;

project manager.

9. Place the samples in the freezer.

Notate the date and time of freezing on the chain-of-custody.

Quality Control ' '-

1. The temperature of the freezer is monitored continuously via a \
'"••"' ' • i

temperature probe attached to a computerized data system. The

temperature is also manually checked daily. Daily temperatures are

recorded in a freezer temperature logbook. If temperatures deviate

from -20°C (± 10°C), the laboratory manager is contacted and

appropriate corrective action Is taken.

Disposal i

All samples are stored at -10°C until analysis. After the investigation

is complete, the samples will be disposed of in compliance with State and

Federal regulations and the requirements of the AOC.

KB10205238



„.,,/
STATE AND
FEDERAL '
REVIEW

Allied Paper, IncJPortage Creek/
Kalamazoo River Superfund Site
Remedial Investigation/Feasibility Study

Draft Work Plan
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These 388 cores are in addition to 24 other cores (Table 5) previously selected for particle size, TOC, and PCB
*!•••"

concentrations as agreed to in February 1997 (Cornelius, 1997). As specified in the work plan (Brown, 1997),

segmentation and analytical protocol for the 24 cores varies from mat for the 388 cores presented in Table 4.

2.1.1 Quality Control for Frozen Cores .

To assess potential alternations in PCB concentrations over time during frozen storage, spiked QC samples were

frozen alongside the sediment cores. The spiked samples were analyzed for PCB prior to freezing, providing a

baseline against which to compare results of PCB analysis of frozen samples.

Two composite samples from five locations each, one representative of fine-grain sediment and one representative

of gray clay, were homogenized and spiked with Aroclor 1248. The samples were then split into 70 individual 40

, ml aliquots and frozen. Approxanately every six to eight months, samples of each substrate were analyzed for PCB

to evaluate any trend in PCB concentration caused by time in frozen storage. The results of these analyses (Figure

3) show no significant decline of PCB concentration over time.

23, Data Reporting

Phase n Sediment Investigation results will be presented and interpreted in the RI report for the Kalamazoo River.

These data, combined with other RI data, will be used to characterize the presence of PCB in the Kalamazoo River

sediments and allow the estimation of mass and volume of PCB and PCB-contaming sediment, respectively. The

results of the PCB, TOC, and particle size analysis will be used in conjunction with other ancillary information

(velocity, channel geomorphology, sediment thickness) obtained during the Phase I sediment characterization to

relate patterns in PCB concentrations to depositions! environments within the Kalamazoo River. The data also will

t
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Frozen QC Core PCB Results, 1994 -1996
Kalamazoo River Sediment Samples
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Allied Paper, Inc./Portage
Creek/Kalamazoo River
Superfund Site RI/FS

Remedial Investigation
Report - Phase I

Volume 2 of 2

Allied Paper, Inc./Portage Creek/
Kalamazoo River Superfund Site
Kalamazoo and Allegan Counties,
Michigan

October 2000
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Appendix E: 2000 Focused Sampling Data and Field
Documentation

Kalamazoo River sediment and floodplain soils were collected and analyzed as part of the Remedial

Investigation/Feasibility Study (RI/FS) for the Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site.

This appendix describes the objectives, methods, sample collection, and analyses for the 2000 Focused Sampling

of depositional areas between Morrow Dam and Lake Allegan Dam.

In a memo to Blasland, Bouck & Lee, Inc. (BBL) dated April 11,2000, the Michigan Department of Environmental

Quality (MDEQ) identified 114 locations between Morrow Dam and Lake Allegan Dam where additional

sediment/soil cores were to be collected for analysis of PCB. The 114 sampling locations were targeted as

floodplain depositional zones; recently active oxbows; islands; accidental, permitted, and un-permitted waste

disposal areas; or areas of potential sediment deposition. The primary objective of the focused sampling was to

provide specific information pertaining to the nature and extent of PCB in those areas. Between April and August

2000, BBL collected 115 cores on behalf of the Kalamazoo River Study Group (KRSG) under the direction of the

MDEQ (one additional core was collected and analyzed at the request of Georgia-Pacific Corporation).

Data from the focused sampling effort, including validation reports and chain of custody forms were included in

submittals sent to Mr. Brian von Gunten of the MDEQ on the following dates: July 14, 2000; August 11 and 25,

2000; and September 14 and 29, 2000. Table 1 presents a summary of the field notes; Tables 2 and 3 present the

results of particle size and PCB analyses, respectively, for all samples. All field documentation is included as

Attachment 1 to this appendix. Discussion of the results is presented in Section 4 of the RI report.

QA/QC Review of Data - Summary of Precision and Accuracy Assessment

Precision and Accuracy Assessment for Laboratory Analyses

Data packages for samples taken during the 2000 focused sampling activities were reviewed and inspected for

analytical precision and accuracy. Thirty sample delivery groups (SDGs) were reviewed and evaluated.

Analytical precision was assessed by comparing the percent recoveries of the matrix spike (MS) and matrix spike

duplicate (MSD) samples. The relative percent differences (RPDs) between percent recoveries were calculated for

BLASLAND, BOUCK & l££. INC.
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each pair of duplicate analyses. Analytical accuracy was assessed by evaluating the matrix spike, matrix spike

duplicate, surrogate spike and blank spike recoveries.

An overall precision and accuracy summary, as assessed through the review of QA/QC information including

MS/MSD recoveries and RPDs between recoveries, matrix spike blank (MSB) recoveries, surrogate spike

recoveries and contamination levels in the blanks, is presented below. A more detailed review of the data can be

found in the previously submitted Data Review Reports.

PCS Data Quality Summary

Data for 30 MS/MSD sets were evaluated. The MS/MSD recoveries and RPD between recoveries were within

control limits for 23 of the 30 sets. Of the remaining seven sets: recoveries for Aroclor 1242 could not be

calculated due to interference from Aroclors present in the unspiked sample in one set, recoveries for one of the

spiked Aroclors were above control limits in one set, recoveries for one of the spiked Aroclors were below control

limits in three of the sets and the RPDs between recoveries outside control limits in two of the sets. Overall,

Aroclor 1242 recoveries ranged from 32 to 144 percent with an average of 97 percent while Aroclor 1254

recoveries ranged from 56 to 142 percent with an average of 102 percent. The precision of the matrix spikes, as

measured by the RPD between the MS and MSD recoveries, ranged from 1 to 64 percent with an average of 11

percent for Aroclor 1242, and from 1 to 64 percent with an average of 10 percent for Aroclor 1254. The MSB

recoveries for Aroclor 1242 ranged from 75 to 148 percent with an average of 98 percent while, Aroclor 1254

recoveries ranged from 81 to 144 percent with an average of 104 percent.

Recovery for one surrogate was outside control limits in 17 samples. Since in all cases recoveries for the second

surrogate were within control limits, no data qualification was warranted based on the deviations. Recoveries for

both surrogates were below control limits in 11 samples (K10659, K10696, K20380, K20381, K53388, K53577,

K53631, K53613, K53633 and K53674). Data for all listed samples were qualified as estimated with a potential

low bias based on the recoveries. Surrogates were diluted beyond the range of quantitation in 44 samples. Overall,

surrogate recoveries for tetrachloro-meta-xylene (TCMX) ranged from 28 to 133 percent with an average of 90

percent. Recoveries for decachlorobiphenyl (DCB) ranged from 34 to 237 percent with an average of 99 percent.

No Aroclors were detected in any method blank.

BMSMND. 60UCK & l££, INC.
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One continuing calibration verification standard was outside the specified control limit. Data for samples

associated with the non-compliant standards were qualified as estimated based on the deviation.

Data for twelve samples were misreported and manually corrected by the reviewer; false negatives were reported

for two samples (corrected); false positives were reported for three samples (corrected); and data for four samples

were qualified as estimated with presumptive evidence of identification based on poor Aroclor pattern matches.

The previously submitted Data Review Reports contain more information concerning the specific samples and

Aroclors affected.

The results for all but three of the 50 field duplicates submitted were within acceptable limits. No Aroclors were

detected in 26 of the duplicates. When detected, the RPDs between duplicate results ranged from 5 to 155 percent

with an average of 56 percent.

TOC Data Quality Summary

Data for 30 matrix spikes were evaluated. All matrix spike recoveries were within acceptable limits, with

recoveries ranging from 84 to 100 percent with an average of 100 percent. Laboratory control sample recoveries

ranged from 88 to 120 percent with an average of 102 percent.

The RPD between laboratory duplicate results ranged form 3 to 89 percent with an average of 22 percent.

No TOC was present above the reporting limit in any method blank.

Data for 10 samples were qualified as estimated based on the high relative percent differences between multiple

injection results and data for 27 samples were manually recalculated due to apparent instrument error. The

previously submitted Data Review Reports contain more information concerning the specific samples affected

The results for all but two of the 50 field duplicates submitted were within acceptable limits. Overall, the RPDs

between duplicate results ranged from 0 to 148 percent with an average of 31 percent.

&LASLAND, &OUCK & LEE. INC.
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TABLE 1

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

REMEDIAL INVESTIGATION REPORT
2000 FOCUSED SEDIMENT AND SOIL

FIELD NOTE SUMMARY

Samale
ID

K 5354 7

K 5354 8

K535^9

K 53550

K53558

K 53559

K 53560

K.53561

K53562

K53554

K53555

K53556

K5355"

KE3584

KE3585

KS3586

KE3587

K53588

KE3579

K53580

K53581

BBL
ID

FF-4

FF-4

-F-4

"F-4

FF-5

FF-5

l:F-5

l:F-5

"F-5

F'F-6

FF-6

FF-6

FF-6

FF-7

FF-7

FF-7

FF-7

FF-7

FF-6

F--8

F=-8

Sample
DateJ

5; 11/00

H/M/O'D

!i/11/0i)

W11/00

JI/11/OD

Ei/11/00

f/t 1/Od

f /1 1/00

5/11 /DC'

5/1 1,'OC

5'1 1/OC

5'1 I/OO

5/11/00

5,11/00

5/r/oo

5/H/OO

5/11/00

5/11/00

5/11/00

5/11/00

5/11/00

Sample
Matrix

SEDIMENT

SEDIMENT

SEDIMENT

SE:.DIMENT

SEiDIMENT

SEIDIMENT

SEiDIMENT

SEDIMENT

SEDIMEI-4T

SEDIMENT

SEDIMENT

SEDIMENT

SEDIMENT

SEDIMENT

SEDIMENT

SEDIMENT

SEDIMENT

SEDIMENT

SEDIMENT

SEDIMENT

SEDIMENT

Sample
Sub-classification

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sedimsnt

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Easting

1280446645

12804466.45

12804466.45

12804466.45

12804362.23

12804362.23

1280436223

1280436223

12804362.23

12804381 06

12804381.06

12804381.06

12804381.06

12803032

12803032

12803032

12803032

12803032

12802673.32

12802673.32

12802673.32

Northing

288649.2422

288649.2422

288649 2422

288649 2422

288369.7565

288369.7565

288369.7565

288369.7565

288369 7565

288005.3801

288005.3801

288005.3801

288005.3801

288149.7037

288149.7037

288149.7037

288149.7037

288149 7037

287862.2142

287862.2142

287862.2142

Elevation
(ft amsl)

756.0

756.0

7560

756.0

755.3

755.3

7553

755.3

755.3

754.2

754.2

754.2

7542

754.7

754 7

754.7

754.7

754 7

7534

7534

7534

Depth
Increment

(in.)

0 - 2

2 - 6

6 - 12

12-22

0 - 2

2 - 6

6- 12

12 -24

12-24

0 - 2

2 - 6

6- 12

12-20

0 - 2

2 - 6

6 - 1 2

12-24

12-24

0 - 2

2 - 6

6 - 1 2

• • ' . ' . ' • " , ( - , r'., -
Sample Description /. £.;U\

•• f * ^ i •**"• \ r

BROWN SILT WITH OF GANICS

BROWN SILT. SOME SAND

BROWN COARSE SAND i GRAVEL

BROWN COARSE SAND & GRAVEL

BROWN SILT WITH ORGANICS

BROWN/GRAY SANDY SILT

DARK GRAY SAND SILT. STRONG ODOR

DARK GRAY SAND SIL r, STRONG ODOR

DARK GRAY SAND SIL'r. STRONG ODOR

BROWN FINE SAND & I3RAVEL

COARSE SAND & GRAVEL

COARSE SAND & GRAVEL

COARSE SAND & GRAVEL

DARK BROWN SILT WITH SHELLS

DARK BROWN SILT WITH SHELLS

DARK BROWN SILT WI1 H SHELLS

DARK BROWN SILT WITH SHELLS. TRACE GRAVEL

DARK BROWN SILT WITH SHELLS. TRACE GRAVEL

DARK BROWN/OLIVE FIME S1LTY SAND

OLIVE FINE SAND, TRACE ORGANICS

OLIVE FINE SAND. TRACE SILT

(See rotes on page 24.'

Page 1 of 24



DRAFT FOK STA TE AND FEDERAL REVIEW

TABLE 1

ALLIED PAPER, INC./POFITAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

REMEDIAL INVESTIGATION REPORT
2000 FOCUSED SEDIMENT AND SOIL

FIELD NOTE SUMMARY

Sample
ID__

K53734

K53735

K537.:i€

K53759

K537f:0

K53761

K 5376-2

K 5376 3

K 53764

K 53621

K53622

K53623

KS3624

K 10645

K 10646

K 1064 7

K1064E,

K1064S

K 10650

K10651

BBL
ID

. T ---.

F:F-11:3

FF-113

FF-113

FF-11-

FF-114 I

FF-1 14

F=-114

F--114

FF-114

FI--115

FF-115

FI:-115

FF-115
II SS^=SS

FF-1

FF-1

FF-1

F--1

F--1

FF-2

FF-2

K10652 FF-2

Sample
Date

7 '7/0 3

7,7/00

7,7/00

7/7/0(|j

7/7/OC

7/7/OC

7'7/OC

7/7/00

7/7/00

15/fi/OO

li/6/00

fi/6/00

C/6/00

e/i/oo

e/i'oo

6'voo

6'1/00

6 '1/00

6,1/00

6/1 /DC

6i1/30

Sample
Matrix

SEDIMENT

SEDIMENT

SEDIMENT

SEDIMENT

SlEDiMENT

Sample
Sub-classification

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

SEDIMENT (Channel Sediment

SEDIMENT

SEDIMENT

SEDIMENT

SEDIMENT

SEDIMENT

SEDIMENT

SEDIMENT

SOIL

SOIL

SOIL

SOIL

:50IL

SOIL

SOI

SOIL

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Channel Sediment

Point Source and Wast3 Disposal

Point Source antl Wash; Disposal

Point Source and Waste? Disposal

Point Source and Waste Disposal

Point Source and Waste Disposal

Point Source and Waste Disposal

Point Source and Waste Disposal

Point Source and Waste Disposal

Easting

12705813.08

12705813.08

12705813.08

12701133.45

12701133.45

12701133.45

12701133.45

12701133.45

1270113345

12802493.84

12802493.84

12802493.84

12802493.84

12804829.01

12804829.01

1280482901

12804829.01

1280482901

1280476261

12804762.61

12804762.61

Northing

385092 864^

385092.854"

385092.8647

386059.9789

386059.9789

386059.9789

386059 9789

386059.9789

386059.9789

288680.6966

288680.6966

288680.6966

^288680. 6966

288505 5367

288505.5367

288505.5367

288505 5367

288505.5367

288582.1381

288532.1381

288582.1381

Elevation
(ftamsl)

609.3

609.3

609.3

6034

603.4

603.4

6034

603.4

603.4

750.5

750.5

750.5

750.5

760.3

760.3

760.3

760.3

7603

759.8

759.8

759.8

Depth
Increment

(in.)

2 - 8

8 - 1 2

1 2 - 2 4

0 - 2

2 - 6

6- 12

12-24

24-36

12-24

0 - 2

2 - 6

6- 12

12 -24

0 - 6

6 - 14

14 - 18

1 8 - 2 4

18 -24

0 - 8

8- 12

12-22

Sample tiescrston "*••• ,*•'"*';*'
. <>••'. •'•.••:•: :;. •-• , £*,>„

BLACK FINE SILT. OR3ANICS

OLIVE FINE-MEDIUM SAND

OLIVE FINE-MEDIUM SAND. TRACE SHELLS

DARK BROWN SILTY. TRACE SAND & ORGANICS

DARK BROWN SILTY, TRACE SAND & ORGANICS

DARK BROWN SILTY. TRACE SAND & ORGANICS

ORGANICS AND WOOD PEAT

ORGANICS AND WOOD PEAT

ORGANICS AND WOOD PEAT

ORANGE-BROWN FINE-MEDIUM SAND

ORANGE-BROWN FINE-MEDIUM SAND

6-8" ORANGE-BROWN FINE-MEDIUM SAND; 8-12" OLIVE GRAY FINE-MEDIUM S'iND, LITTLE
COARSE SAND

OLIVE GRAY FINE-MEDIUM SAND, LITTLE COARSE SAND, TRACE FINE GRAVEL

LIGHT GRAY FIBROUS MATERIAL

LIGHT GRAY FIBROUS MATERIAL

DARK GRAY SANDY CLAY

OLIVE/BROWN SILTY FINE SAND

OLIVE/BROWN SILTY FINE SAND

LIGHT GRAY FIBEROUS

DARK BROWN MOTTLED SILT WITH ROOTS

DARK BROWN MOTTLED SILT WITH ROOTS, TRACE MOTTLED SAND

(See notes en pa:e 24.)
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DRAFT FOR STA TE AND FEDERAL REVIEW

TABLE 1

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

REMEDIAL INVESTIGATION REPORT

2000 FOCUSED SEDIMENT AND SOIL

FIELD NOTE SUMMARY

Samp'e

ID

K 10653

K 106 4 2

K 10643

K 10644

K106-7

K10673

K 10674

K 10675

K 10662

K10663

K1C664

K 10669

K 10670

K 10671

K 10654

K-0655

K 10656

K 1065V

K 10656

K10820

K 10821

BBL
ID

FF-2

FF-3

FF-3

FF-3

FF-10

f:F-10

F:F-10

F'F-10

FF-11

FF-11

FF-11

FF-12

FF-12

FF-12

F=-21

Fr-21

FI--21

F1--21

FF:-21

FF-22

FF-22

Sample

Date

6 '1/00

6<1/0)

6/1/00

6/1/00

e/1/oo

6/1/0(1

6/1 /OC

6'1/00

5,'1/OC

5/1/00^

6/1/00

ijr'/OO^

6/1/00

fi/1/00

fi/1/00

e/1/oo

e/i/oo

I 6/1 '00

6'- .'00

77/00

7 '7/00

Sample
Matrix

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

Sample
Sub-classification

Point Source and Waste Disposal

Point Source and Waste Disposal

Point Source and Waste Disposal

Point Source and Waste Disposal

Kalamazoo Islaind

Kalamazoo Island

Kalamazoo Island

Kalamazoo Island

Kalamazoo Island

Kalamazoo Island

Ka amazoo Island

Floodplain

Floodplain

i-loodplain

Floodplain

Floodplain

Floodplain

Floodplain

Floodplain

Floodplain

Floodplain

Easting

12804762.61

12804706.66

12804706.66

1280470666

12802110.01

12802110.01

1280211001

12802110.01

12801832.08

12801832.08

12801832.08

12800616.85

12800616.85

12800616.85

12796860.3

12796860.3

12796860.3

127968603

12796860.3

12796112.37

1279611237

Northing

288582 1381

2884827195

288482.7195

288482.7195

289016.8151

289016.8151

289016.8151

289016.8151

289060.1003

289060.1003

289060.1003

289620.354

289620.354

289620.354

302334.935

302334 935

302334.935

302334 935

302334 935

303452.0517

303452.0517

Elevation

(ft amsl)

7598

7589

758.9

7589

757.9

757.9

757.9

757.9

756.6

756.6

756.6

757.4

757.4

757.4

754.1

754.1

754.1

754 1

754.1

751.0

751.0

Depth

increment

(in.)

12-22

0 - 6

6 - 1 2

12-24

0 - 6

6 - 16

16-24

16-24

0 -6

6- 15

15-24

0 - 6

6- 12

12-24

0 - 6

6- 12

12- 15

15-24

15-24

0 - 6

6- 12

' . ' • : ' • ' • . : : • Sample Description ' , ?"'' >lv3%"f^ii-!'^'

DARK BROWN MOTTl ED SILT WITH ROOTS, TRACE MDTTLED SAND

LIGHT GRAY FIBROUS MATERIAL

LIGHT GRAY FIBROUS MATERIAL

GRAY FINE SAND

DARK BROWN SILT WITH FINE SAND

DARK BROWN SILT W TH PINE SAND

BROWN/TAN MEDIUM-FINE SAND, TRACE GRAVEL

BROWN/TAN MEDIUM-FINE SAND. TRACE GRAVEL

DARK BROWN SANDY SILT WITH ROOTS

DARK BROWN SANDY SILT WITH ROOTS

GRAY MEDIUM-COARSE SAND WITH SHELLS

DARK BROWN SILT. TFlACE ORGANICS

DARK BROWN SILT. TRACE ORGANICS

DARK BROWN SILT WI"H COARSE SAND, ORGANICS & GRAVEL

DARK BROWN SILTY SAND. SOME ROOTS

DARK BROWN SILTY SAND WITH ROOTS. TRACE MOTTLING

TAN-DARK GRAY FINE-MEDIUM SAND WITH MOTTLNG

DARK GRAY SILTY CLA^

DARK GRAY SILTY CLAf

DARK OLIVE GFWY SILT, LITTLE FINE SAND. ROOTLF:TS

DARK OLIVE GRAY SILT. LITTLE FINE SAND. TRACE MECHUM SAND

[See notes on page 24 )
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TABLE 2

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

REMEDIAL INVESTIGATION REPORT
2000 F:OCUSED SEDIMENT AND SOIL
PARTICLE SIZE ANALYSIS RESULTS

Sample
ID ^

i<53~:>47 =

K53648
K53549
K53550
K53558
K53559
K53560
K53661
K53S54
K53555
K53556
K.53557
'K.53E84
K 53585

BfJL
ID

FF;7^
FF-4
FF-4
FF-4
FF-5
FF-5
FF-5

" FF-5
FF-6
FF--6
FF-6

FF-6

FF-7

FF-7

K535S6 FF-7
K53587
K53579
K535I30
K53531
K53582
K 53574

K53575
K53576
K53577
KI53602
K!53603
KI53604

K536C5
KS35S8
K53599
KE13600
K636C1
KJ3616
KJ.3617
KJ.3618
KJ3619

FF-7

FF-B

FF-3

FF-3

FF-,3
FF-9

FF-9

FF-9

FF-9

FF-09*
FF-09*
FF-09'
FF-09'

Sample
Data

5/11/00
8/n/oo
Si/ 11/00
5/11/00
5/11/00
5/"1/00
5/' 1 '00

" 5/11/00'
5/11/00
a/ 11/00
5/11/00
5/11/00
5/11/00
5/11/00

j;ample
•Matrix

[SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

^SEDIMENT
rSEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

5/11/00 SEDIMENT
5/1 1/00 .SEDIMENT
5/11/OOj
5/11/00
5/1 1/00

5/1 1/00

(5/11/00
5/11/00
5/11/00
5/1 ' 700

i 6'6'00
B/6'00
6/6 '03
5/6/CO j

FF-13 '5/6/00
FF-13
FF-13
FF-13
FF-14
FF-14
FF-14
FF-M

6/6/00 ,
(5/6/00
(5/6/00
6/6/00
6/6/00
(i/6/00
6/5/00

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

f SEDIMENT
I" SED'MENT

SED.MENT
SED'MENT
SED MENT

Sample
Sub-classification

Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment

SEDIMENT I Channel Sediment

SDG
Number

KAL238
KAL238
KAL238
KAL238
KAL238
KAL238
KAL238
KAL239
KAL238
KAL238
KAL238
KAL238
KAL240
KAL240
KAL240
KAL240
KAL239
KAL239
KAL240
KAL240
KAL239
KAL239
KAL239
KAL239
KAL249
KAL249
KAL250
KAL250
KAL249

L KAL249
KAL249
KAL249

KAL249
KAL249
KAL249
KAL249

Depth
Increment

(in.)
0 - 2
2 - 6

6- 12
12-22
0 - 2
2 - 6
6- 12
12-24
0 - 2
2 - 6

6-12
12-20
0 - 2
2 - 6
6- 12
12-24
0 - 2
2 - 6

6- 12
12-24
0 - 2
2 - 6

6- 12
12-24
0 - 2
2 - 6
6- 12
12-24
0 - 2
2 - 6

6- 12
12- 18
0 - 2
2 - 6
6- 12
12-24

Percent
Solids

(%)
31.4
36.3
90.1
87.2
40.3
40.8
42.8
44.8
84.7
82.4
91.7
90.3
26.4
31.3
38.8
44.1
79.8
79.4
88.1
90.7
70.3
66.6
72.8
79

68.1
64.9
79.5
80.5
87.9
91.7
92.8
91.6
81.3
79.2
92.5
80

Percentile Sizes (microns)

16%

L 22.2

12
285
281
2.4
2.1

<1.4

3.6
214
302
291
321
<1.4

<1.4

1.9
1.4
162
160
154
146
148
166
141
152
74
109
131
135
5.2
331
388
514
216
228
196
217

50%

121
107

2695
2912

47
41

16.8

37.1

1944

2147

823
3341

10.8

11.6

10.2

11.6

230
228
220
245
549
387
244
241
797
201
214
252
51

4470
4570
4935
357
355
318
341

• 84% •

279
241

9407

9898
133
130
74
90

7431

13933
4930
9147

93
70
56

2861

374
371
360
602
3764
2992
654
487
5376
649
421
744
119

14113
13016

12992
1135

704
571
681

Percent Finer Than

Gravel

99.8
100
63.9

63.7

100
100
100
100
72.6

642
83.5

60.3

100
100
100
90.8

100
100
100

99.4

89.7

91.8

98.9

100
81.8

96.2

99.1

99.1

100
51.6

51.3

49
99.5

98.7

100
99.8

• : #10 .;
Sieve

98.9

99.7

45.3

43.2

100
100
100
100
50.5

49.2

65.8

40.2

99.9

99.6

100
80.9

100
99.9

100

#40
Sieve

92.5

93.9

29
24.9

992
99.8

99.9

98.3

27.7

25.8

29.1

20.5

99
97.6

99.8

78.6

93.5

93.6

94.2

97.2 78.5

73.8 44

79.6 , 54
96

99.4

62.1

89.9

96.7

95.6

100
35.9

31.4

28.8

91.9

97.2

99.1

98.4

75.7

82
34.6

81.1

84.5

72
98.8

22.1

17.7

14.8

65.8

69.6

78
73.2

*ZOO
Sleve: *

27.1

36.3

6
6.4

72.7

74.1

84.7

82.6

11.6

1-.4

7.1
7.7

82.5

8I5.7

9I1.6
71.7

5

i ' "* *""

5 microns

3.5
5.6
1.3
1.5

20.4

23.6

31.9

20.5

1.8
1.6
1.4
1.1

34.3

32.1

28.4

34.9

2
5.3 2.6
4.8
4.9
11.7

G
fi

5.7
162
7.3
5.3
9.3

75.5

2.1
2.2
1.3
1.9
4.2
5.4

2.3

2.5
1.7
2.5
1.7
3.4
2.4
0.5
2.3
1.8
1.7

15.6

0.9
0.6
0.7

1
1

1.3
0.5 ,!

(See notes on payv 12 )
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DRAFT FOX STA TE AND FEDERAL REVIEW

TABLE 2

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

REMEDIAL INVESTIGATION REPORT
2000 FOCUSED SEDIMENT AND SOIL
PARTICLE SIZE ANALYSIS RESULTS

Sample
ID

K53394
K53395
K53396

BEIL
ID

FF-109
FF--09
FF-109

K53397 1 FF-109
K53748
K53749
K.53750
K53751

FF-110
FF-110
FF-110
=F-HO

K53752 i-F-110
K 537 42
K53743
K53744
K53745
£53746
K53737
K53738
K 53 740
K 53741
K 53733
K.'53734
KIJ3735
K!i3736
KS3759
KJ'3760
KE3761
K£ 376.2
K53763
K53621
K53622
K53623
IK53624
:K10647
IK1064JJ
K1D650
K 13651
K1D65;!

FF-111
FF-111
FF-111
FF-111
FF-111
FF-1 12
FF-1 12
FF-1 '1 2
FF-1 12
FF-1 '3
FF-1 13
FF-1 13
FF-113
FF-1 14

FF-114
F--114
-F-114
FF-1U

FF-1 15
FF-1 1-5
FF-1 15
FF-11:5

FF-1

FF-1

FF-2

FF-2

FF-2

Sample
Dale

5/3/00
5/300
5/3/00
5/3/00
7/7/00
7/"'/"00

S'.ample
Matrix

SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

7/7/00 SEDIMENT
7/7/00 SEDIMENT
7/7/00 SEDIMENT
7/7/00 SEDIMENT
7/7/00 j
7/7/00
7/7 /CO
7/7/00

r;'/7/i)0
7/7/00 u

7/7/OOJ
7/7/00 j

\ 7 : 7 ~ m
t~7,7?bo 1

7/7/00
•'/7/CO
7/7/00
7'7/00
7/7/00
7/7/30
7/7/30
6/15/00
e/15/OQ
e / f i / O Q ,
6/6/1)0

6'1/OOj
6/-700
e/voo
6/1/00
6/1/00

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SECIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

SOIL
SOIL
SOIL
SOIL
SOIL

Sample
Sub-classifi cation

Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Chjinnel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Cnannel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment

Poinl Source and Waste Disposal
Poinl Source and Waste Disposal
Point Source and Waste Disposal
Point Source and Waste Disposal
Point Source and Waste Disposal

SDG
Number

KAL216
KAL216
KAL216
KAL216
KAL258
KAL258
KAL258
KAL258
KAL258
KAL257
KAL257
KAL257
KAL258
KAL258
KAL257
KAL257

I KAL257
KAL257
KAL257
KAL257
KAL257
KAL257
KAL258
KAL258
KAL258
KAL258
KAL258
KAL250
KAL250
KAL250
KAL250

KAL246
KAL246
KAL246
KAL246
KAL246

Depth
Increment

(in.)

0 - 2
2 - 6

6 - 1 2
12 -24
0 - 2
2 - 6

6- 12
12-24
24-36
0 - 2
2 - 6

6 - 1 2
12-24
24-36
0 - 2
2 - 6

12-24
24-36
0 - 2
2 - 8
8- 12
12-24
0 - 2
2 - 6

6- 12
12-24
24 - 36
0 - 2
2 - 6
6- 12

12-24
14- 18
18-24
0 - 8

I3- 12
12-22

Percent
Solids

(%)
45

44.8

42.8

43
33.7

27

34.4

35
49.6

31.3

32.4

33.6

35.5

41.6

29.8

29.9

25.6

33.8

25.6

36.8

83.1

89.2

31,8

30.9

35.7

16.7

12.4

80.5

82.9

87
84

66.9

77.2

57.6

57.6

68.4

Percentile Sizes (microns)

16%
6.8
3.9

<1.4

<1.3

5.9
<1.4

3
<1.4
1.6

18.2
7.8
3.8
1.7
1.8
3.5 .
3.6

<1.4

<1.3

6.4

10
54
159

<1.4

<1.3

<1.3

2.4
2.5
401
359

[ 338
240

<1.3

10.5

<1.3

2.9
8.3

50%

40.4

34.2

10.6

4.3
20.1

8.9
13.2

6.3

35.8

51
40.5

18.8

11.7

18.3

10
10.5

7.8
5

27.6

174
336
406
7.6
5.3
6

13.8

16.1

763
675
722
650

37.3

91
6.2
41
59

84%

69
68
55

38.5

52
25

41.1

21.3

192
74
69
58

44.1

98
27
28

24.7

29.8

262
812
5785
5680
32.4

28.3

41.3

162
408
1697

1475

1720

:. . • : Peircent Finer Than

Gravel

100
100
100
100
100

100
100
100
100
100
100
100
100
100

100
100
100
100
100
99.4

81.8

82.1

100
100
100
100
100
99.4

98.9

99.4

1590 : 99.5

178
230
54
146
159

99.4

98
100
100
100

-.: #10 ":.
Sieve. .
100
100
100
100
100
100
100
100

#40
Sieve

99.7

99.8

100
99.8

99.9

100
100
99.3

100 92.9
100
100
100
100
100
100
100
100 _j
100
100
97.4

78.1

75.3

100
100
100
100
100
93.2

96
91.2

93.3

98.6

94.1

100
100
99.9

98.1

98.6

99.5

99.8

99.9

99.8

100
99.8

99.9

91.1

70.7

61.5

52.6

99.5

99.8

99.5

95.3

84.5

17.7

21.8

23.1

30.6

95.6

88.6

95.9

93.9

95.4

#<-oo -
Slave

91
90.7

9(5.7
97.6

97.9

99.7

99.4

98.7

59.4

85.6

90.8

96.6

98 7
68

9S.4

9S.8

99.3

99.3

71.8

45.1

21.7

10.1

965
974
96.4

78.1

68.4

- 3.4
4.2
5.3
8.;:

68,5
44.9

90.7

74.!)
62.4

;5 microns

14.3

18.4

31.5

54
14.6

38.1

20.9

44.5

26.7

6
11.5

19.1

25.2

25.9

25.2

23.4

31.3

49.9

11.3

7.9
4.4
2.1

42.4

49
45.8

32
28.2

0.4

1.8
0.9
2.3

25.1

11.1

45.1

20
13.2

(See notes on page 12.
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DRAFT FOR STATE AND FEDERAL Rt-VlEW

TABLE 2

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

REMEDIAL INVESTIGATION REPORT
2000 FOCUSED SEDIMENT AND SOIL
PARTICLE SIZE ANALYSIS RESULTS

Sample
ID

K 10642
K 10644
K10672
K 10673
i< 10674
K 10652
K 10663
|Rl06!54
K 10669
K 10670
K 106"'1
K 106 54
K 10655
K 10656
K'10667
K'10820
K-10821
K- 0659
K 10660
K 10661
K1084S
K10847
K 10843
¥.10822
K 1082 3
K13824
K 13631
IK 10632
K10633
K10635
K 10636
K 10637
K 10679
K 10680
K 10681
K1C676

BEiL
ID

FF-3
FF--3

FF-10
FF-IO
FF-10
FF-11
FF-''1
FF-11
FF-12
FF-12
FF-12
FF-21
FF-21
FF-21
FF-21
FF-22
f-F-22
FF-2'5
F:F-2i5
FF-215
FF-27
FF-2V
FF-27
FF-30
FF-30
FF-3C
FF-31
FF-31
FF-31
F--32
ci--32
FF-32^
FF-36
::F-36
f:F-36
FF-37

Sample
Cave

(5/1/00
(5/1/00
(5/1/00
6/1 /CO

Sample
Matrix

SOIL
SOIL
SOIL
SOIL

6/1/00 SOIL
6/"/00 SOIL
5/-/00
6/1/00
6/1/CO
6/1/00
(5/1/00
6'1/OQ
6'VOO
6/1 'DO
3/1/00
7/7/00
7/7/00
15/1/00
15/1/00 H

(5/1/00
[7/i g'o'o
[7<'i9;o3

7.' 19/00
rl'rw:

7/7/00™'
7'7rtW~1

5/22/00
5/22/Obj
5/22/00
5.72/30
5/22/X'
5/22/OC~j
6 / 1 / C C _ ,
6/1/00
6/1 '00
6/1 '00

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
E.OIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL.
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SCIL

Sample
Sub-classification

Point Source and Waste Disposal
Point Source and Waste Disposal
Kalamazoo Island
Ka'amazoo Island
Kalamazoo Island
Kalamazoo Island
Kalamazoo Island
Kalamazoo Island
Floodplain
Floodplain
Floodplain
Floodplain
Floodplain
Floodplain
Floodplain
Floodplain
Flocdplain
Kalamazoo Island
Kalamazoo Island
Kalamazoo Island
Floodplain
Floojplain
Floodplain
Floodplain
Floodplain
Floodplain
Floodplain
Flooclpleiin
Floodplain
Kalarnaz.oo Island
Kalama2.oo Island
Kalamazoo Island
Floodplain
Floodplain
Floodplain
Floodplain

SDG
Number

KAL246
KAL246
KAL247
KAL247
KAL247
KAL247
KAL247
KAL247
KAL247
KAL247
KAL247
KAL246
KAL246
KAL246
KAL246
KAL256
KAL256
KAL247
KAL247
KAL247
KAL261
KAL261
KAL261
KAL256
KAL256
KAL257
KAL245
KAL245
KAL245
KAL245
KAL245
KAL245
KAL248
KAL248
KAL248
KAL247

Depth
Increment

(In.)

0 - 6
12-24

h 0-6
6- 16
16-24
0 - 6

6- 15
15-24
0 - 6
6- 12
12-24
0 - 6

6-12
12- 15
15-24
0 - 6

6 - 1 2
0 - 6
6- 14
14-23
0 - 6

6- 12
12-23
0 - 6

6- 12
• 2 - 2 3
0 - 6

6- 12
12-24
0 - 6
6- 12
12 -24
0 - 6

6 - 1 2
12- 24
0 - 6

Percent
Solids

(%)
49.9
72.2
83.8
82.2
87.6
65.5
66.7
82.8
67.1
728
81.3
69.2
76.4
78.4
64.9
35.9
59.1
49.6
55.8
78.2
41.5
39.8
58.6
47.5
56.1
69.6
46.9
58.3
72

57.7
57.6
62.3
60.9
55.4
62.6
47.1

Percentile Sizes (m crons)

16%
<1.3
86
91
93
175
46

11.7
237
27.3
19.3
67
43
67
153
9.2
10.6
8.7
11.7
8.4
143
5.5

<1.3
8.6
2.1

<1.3
13.1
4.4
2.6

34.6
5.5
6.4
5.1
18.1
5.3

16.4
4

50%

5.6
182
214
263
257
160
157
367
145
103
199
175
221
250
79

28.9
424
62
60
392
42.5
18.3
78

16.6
29.9
161
46
86

242
62
84
115
70
64
209
48

64%'

49
302
354
412
400
332
367
726

2733
327
805
304
359
379
231
224

8339
441
275
1258
162
74

215
90
193
293

• ; - • • " . . . - Percent Finer Than •&::.'•:?:.&•••''•,•>&/£•';•''••.'

Gravel

100
96
100
99.6
99.9
100
100
99.5
88.4
99.3
97.1
100
100
99.8
100
100
77.2
100
99.7
99.5
100
100
100
100
99.5
100

232 99.8
335
1275
237
253
248
249
205
422
182

99
94.1
100
98.4
98.8
100
100
100
100

-.V-:#l.o.:;f
'"' Sieve >"•

100
95.5

r 99.9
99.1
99.7
99.9
99.8
98.4
82.4
96.6

.::••, •#40-;;;: .;; tfZqOf?1"
Sieve . --".'Slave.-:'
97.5
93 1
96.3
87.1
90

93.3
89.2
65.8
73.4
89.2

90.5 75.5
100 n

100
99.8
100
99.3
67.7
100
99.1
94
100
100
100
100
97.5
99.3
99.3
96.1
86.9
100
97.6
98.7
100
100
98.6
99.8

98
97.5
96.1
96.9
93.8
50.1
83.7
88.9
54.4
91.9
99.5
98.9
98.5
94.8
94.6
94.4
90.5
70.9
94.4
94.6
97.1
91.9
95.7
84.5
91.6

93.6
13.1
1 3.6
14.3
e.4

27.9
3(5.7
4.4
36.6
44

18.1
22.8
17.2
9.9

49 1
68.9
25.5
59.8
594
9.3

75.9
84.5
49.3
82.5
67.9
28
63
48

24.:i
58.9
48.'.!
41. Cl
53.2
S4.&
29.7
70.5

&£$$£;'.
' 5" microns

47.3
3.3
2.3
1.7
1.4
4.6
9.2
1.6
5.1
7.7
4

6
4.2
2.2
11.9
6.6
10.9
9
12
1.5

14.4
32.1
10.3
26.8
26

11.5
17.5
18.3
7.9
14.8
14.3
15.8

9
15.7
8.8
17.6

(See notes on pagis 12.]
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DRAFT FOR STATE ASD FEDERAL RKflEH'

TABLE 3

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

REMEDIAL INVESTIGATION REPORT

2000 FOCUSED SEDIMENT AND SOIL

PCS ANALYSIS RESULTS1

Sample
ID

K5C-547

K53548
K53549

K53550
K53558
K53559

K53560
K53561
K53562
K53554

K53555
K53.556
IK531557
K535B4

!K53!i85
|K53!>86
K53M7
K53;.SS

K53t-79
.<53£80
K53581

K53582

K535B3
K53574

K53575
K53576
K53577

K53578

K536D.2
K53603
K53604

:K55605

K536D6
•K535S18

K535SI9
K 53600

K536C'1

K536-6
K535-7

K53518
<53519

<536ZO

BBL
ID

FF-4

FT -4
FF-4

FF-4

FF-5

FF-5

FF-5

FF-5

FF-5

F=-6

FF-6

FF-6

FF-6

FF-7

F::-7

Fr-7

FF-7

FF-T

FI--.3
Ff-8
FF-fl
FF-B
FF-E1

FF-9

FF-9

FF-&

FF-9

FF-9

FF-39'

FFO9*
FF-09-

FF"-f.)9'

FF-09*
FF-13

FF-13

FF-13
FF-I;
FF-14

FF-'U

FF-14

FF-I4
FF-14

Sample
Data

5/11/00
5/11.00

5/1 un
5/11/00
5/11 '00

5/11/00
5/11/00
5/11 /DO

5/n':o
5/11/ao

5/11/00
5/11/00

5/11, '00
5/11/00
5/11/00
5/11 /OC
5/11/00
5/11/00

5/1 1/00

5/11 /CO

.5/11 /CO

'.5/11/00

15/11/00
W11/00

15/11/00

!>/ 11/00
5/11/00

wii/o:
5/6/00

3/6 /OC'

3/6,'OC

'5/6/oc
15/6/00
lj/6/00

(5/6/00
fi/6/00

fi/6/00

S/6/00
0/6/00
6/6/00
6/6/00
6/6/00

Sample
Mairtx

SEDIMENT
SEDIMENT

SEDIMENT
SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
.SEDIH/ENr
3EDIWENT
SEDIMENT

SEDIMENT
SEDIMENT

SEDIMF.N~r

SEDIMEN"
:;ED WENT
SEDIMENT

SED'MENT
SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT

SEDIMENT

SEDIMENT
SEDIMENT

SEDIMENT

SEDIMENT
SEDIVIENT
SEDIMENT

SEDIMENT

S:DIME.NT
SEDIMENT

SEDIMENT

f SEDIMENT
SEDIMENT

SEDIMENT

SEDIMENT
SEDIMENT

SEDIMENT

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT

Sample
Sub-classification

Channel Sediment

Channel Sediment
Channe' Sediment

Channe Sediment
Channel Sediment

Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment

Channel Sediment
Channel Sediment
Channel Sediment

Channel Sediment
Channel Sediment
Channel Sediment

Channel Sediment
Channel Sediment
Channel Sec'iment

Channel Seciment

Channel Seciment

Channel Sedimen'
Channel Sediment
Channel Sediment

Channel Sediment

Channel Sediment

Channel E.ed menl
Channel Sed ment
Channel Sediment
Channel Sediment

Channel Sediment

Channel Sediment
Channel Sediment
Channel Sediment
Channel Sediment
Channe1 Sediment

SDG
Number

KAL238
KAL238

KAL238
KAL238
KAL238

KAL238
KAL238
KAL239
KAL239
KAL238
KAL238
KAL238
KAL238
KAL240
KAL240
KAL240
KAL240
KAL240
KAL239

KAL239
KAL240
KAL240
KAL240
KAL239

KAL239
KAL239

KAL239
KAL239
KAL249

KAL249
KAL250
KAL250

KAL250
KAL249

KAL249
KAL249

KAL249

KAL249
KAL249
KAL249
KAL249
KAL249

Depth
Increment

(in.)
0 - 2
2 - 6

6 - 1 2

12 -22
0 - 2
2 - 6

6- 12
12- 24
12-24
0 - 2

2 - 6
6- 12
12-20
0 - 2
2 - 6

6- 12
12 -24
12-24

0 - 2

2 - 6

6- 12
12 -24

12-24

0 - 2

2 - 6

6- 12
12-24

1 2 - 2 4

0 - 2

2 - 6

6- 12

12 -24

12-24

0 - 2
2 -6

6- 12

12-15

0 - 2
2 - 6

6- 12
12-24
12-24

•QC • • ' • - : • •
Performed

MS/MSD
DUP(K53561)

MS/MSD

DUP(K53587)

DUP(K53582)

DUP(K53577)

MS/MSD

DUP(K53605)

MS/MSD-PCB

DUP(K53619)

Total Organic
Carbon
(mg/kg)

84000
25000
1700 J

8600 J
96000
100000

100000
69000
76000
970 J
620 J

4800 J
560 J

110000
120000
80000
72000

83000
4100

5500
7800

3900 J
26000 J

8400

20000
8600
8500

5400

6700 J

7800
14000
31000

3900
3400
2100

1800

1400

2100

2400
3900

5100 J

2000

'Aroclor1232
(ing/Kg)
0.12U

0.073U
0.054U

0.054 U

0.13U
0.12U
0.23U
0.11 U
0.10U
0.055 U
0.052 U
0.054 U

0.062U
0.14U
0 13 U
0.12 U
0.12 U
0 11 U

0.062 U
0.060 U
0.056 U

0.056 U
0.056 U

0.056 U
0.060 U

0.068 U
0.065 UJ
0.064 U

0.056 U

0.055 U

0.063 U
0.24 U

0.061 U
0.050 U
0.054 U

0052U

0.053 U
0.052 UJ
0.050 U

0.054 U
0.11 U

0.054 U

Aroclor 1242
(mg/kg) '

0.065 J
0.073 U
0.054 U
0.031 J
0.13U
0.10 J
0.39
0.17

0.13

0.055 U
0.052 U
0.054 U

0.062 U
0.14 U
0.13U
0.12U
0.12 U
0.11 U
0.062 U
0.060 U
0.056 U

0.042 J
0.039 J

0.056 U

0.060 U

0.068 U
D.065UJ
0 064 U
0.056 U

0.055 U
0.050 J

0.24U
0.061 U
0.050 U
0.054 U

0.045 J

0.045 J

C.052UJ
1039 J
0.087

0.11 U
0.027 J

Aroclor 1248

(mg/kg)

0.12U
0.073 U
0.054 U
0.054 U

0.13U
0.12 U
0.23 U
0.11 U
0.10U

0.055 U
0.052U
0.054 U
0.062 U
0.14 U

0.26

0.12U
0.12 U
0.11 U

0.062 U
0.060 U
0.056 U

0.056 U
0.056 U

0.056 U

0.060 U
0.068 U

0.053 J
0.064 U

0.056 U

0.055 U

0.063 U
0.30

0.036 J
0.050 U

0.039 J

0.038 J

0053U
0.052 UJ
0.050 U
0.054 U

0.46

0035J

Arador'l254
(mg/kg)-

0.42

0.092
0.054 U
0.054 U

0.49

0.61

1.8
0.54

0.46

0.055 U
0.052 U

0.054U
0.062 U

1.0
0.80

0.12U
0.12U
0.11 U

0.062 U
0.036 J
0.056 U

0.042 J
0.045 J

0.16

0.41

0.25

0.13J

0.20

0,54

0.095

0.33

1.4

0.18

0.050 U

0.053 J

0.050 J
0.029 J

0.052UJ
0.044 J

0.34

0.60

0.090

AnxtoMZeO
(mg/kg)"*

3.086 J
0.073 U
0.054 U
0.054 U

0.072 J
0.079 J
0.20 J

0.16

0.10 J

C 055 U
C 052 U
C 054 U

0.062 U
0.16

0.094 J
Cl. 12 U

0.12 U
0.11 U

0 062 U
0 060 U

0.056 U

0 056 U
0 056 U

0.056 U
0 033 J

0.068 U

0.065 UJ

0.064 U

0.051 J

0.055 U

0.063 U
0.24 U

0.061 U

0.050U
0.054 U

0.052 U
0.053 U

0.052 UJ
O.C»50 U
0.030 J

0.13

O.C54 U

'Total PCB
'(mg/kg)

0.57 J
0.092

0.054 U
0.031 J
0,56 J
0.79 J
2.4 J
0-87

0.69 J
0.055 U
0.052U
0.054 U

0.062 U
1.2

1.2J
0.12U
0.12 U
0.11 U

0.062 U
0.036 J

0.056 U
0.084 J

0.064 J

0.16
0.44 J
0.25

0.18 J
0.20

0.59 J
0.095
0.38 J

1.7

0.22 J
0.050 U

0.092 J

0.13J
0.074 J

0.052UJ
0.053 J
046 J

1.2

0.15 J

(Sec1 notes on pjtge 12 )
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TABLE 3

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

REMEDIAL INVESTIGATION REPORT

2000 FOCUSED SEDIMENT AND SOIL
PCB ANALYSIS RESULTS1

Sample
ID

K53762

K53763
K53 '64

K53ii21
K53I522
K53623
JK53fi24

K10K45
K10M6
K1Q647

K10E48
IK 106 49
< 106 50

i<10651
K10652
l< 10653
K 10642
K10643
KI0644

K 106 72

'K106'3
K106'M

K106''5
K106B2
K 106(13
K 1066.4

K106E'9
K1057Q
K10571

•C10SJ4

<106£5
K10656
K 10657

K 10658

C1082D
C 10821

:i065'3
K10660

K10661
K H)84i5
K/ 084''

K' 084H

BBL
ID

FF-114
FF-114
FF-114

FF..115
FF-115

FF-115
FF-115

FF-1

FF--1

Ff-1

FF- 1

F F - I

FF-2

FF-;:
FF-2

FF-2

FF-;:
FF-;

FF-o

FF-10
FF-10

FF-10
FF-10

FF-ll

FF-11

FF-11

FF-12

FF-1 2

FF- '2

FF-21

FF-21

FF-21
FF-21

FF-21

FF-22
FF-22

FF-26
FF-25

FF-25
FF-27
FF-27
FF-27

Samplj
Data

7/7/00

7/7/00
7/7/00
6/6/CO
6/6/CO
6/6/00
6/6/00

6/1/00
6/1/00
6/1/00

6/V03'
6/1/00
6/1/00
6/1/00
6/1/00

6/1/00
6/1/00
6/1/00

6/1/0(1
5/1/00
5/1. 'OC

'3/1 /OC

15/1/00
15/1/00

(i/1/00
li/1/00
sn/oo

6/1/00

ti/1/00

W1/00
i:/1/00

e/1/oo
6/1/00

6/1/00

LJ
r/7/00

717/00
6'1/00

6 '1/00

6/1/00
7/19/00

7/19/00
7/19/00

S;imple
Matrix

SEDIMENT

SECIWENT
SEDIMENT

SEDIMENT
SEDIMEN"r

SEDIMENT
SED'MENT

SOIL
SOIL J

SOL
SOIL

SOIL
SOII.

SOil-
SOIl.

SOIL
3(511.
SOIL

SOIL.
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL

SCIL

SOIL

SOIL
SOIL
SOL

SOIL
SOIL

SOL

SOIL

SOIL t

SOIL
SOIL
SOIL
SOI, ~1

Sample ,
Sub-classification

Channel Sediment

Channel Sedirrent
Channel Sediment
Channel Sediment

Channel Sediment

Channel Sediment
Channel Sediment

Point Source and Waste Qisposial
Point SourcB and Waste Disposal
Point Source and Waste Disposal
Point Source and Waste Disposal
Point Source and Waste Disposal
Point Source and Waste Disposal
Point Source and Waste Disposal!
Point Source and Waste Disposal

Point Source and Waste Disposal
F'oint Source and Waste Disposal
Point Source and Waste Disposal

F'oint Source and Waste Disposal

Kalamazco Island
Kalamazoo Island
Kalamazoo Island
Kalamazoo Island
Kalamazoo Island
Kalamazoa Island
Kalamazoo Island
Fioodplain

Floodplain

Floodplain
Floodplain

Floodplain
Floodplain
Floodplain

Floodplain
Floodplain
Floodplain

Kalamazoo Island

Kalamazoo Island
Kalamazoo Island
Floodplain
Fioodplain
Floodplam

SDG
Number

KAL258
KAL258

KAL258
KAL250

KAL250

KAL250
KAL250

KAL246

KAL246
KAL246
KAL246
KAL246
KAL246
KAL246
KAL246

KAL246
KAL246
KAL246
KAL246
KAL247

KAL247
KAL247
KAL247
KAL247

KAL247
KAL247

KAL247
KAL247

hKAL247
KAL246

KAL246
KAL246

KAL246
KAL247
KAL256

KAL256

KAL247

KAL247

KAL247
1 KAL261

KAL261

KAL261

Depth
Increment

(in.)

1 2 - 2 4
24- 36
12-24
0 - 2
2 - 6

6- 12
12-24
0 - 6

6- 14
14 - 18
18 -24
18-24
0 - 8

8- 12
12-22
12-22
0 - 6

6- 12
12-24

0 -6
6 - 1 6
16-24
16-24
0 - 6

6- 15
15-24
0 - 6

6- 12
12-24
0 - 6

6- 12
12- 15
1 5 - 2 4
15-24
0 - 6

6- 12
0 - 6

6- 14
14-23
0 - 6

6 - 1 2

12- 23

QC
Performed

DUP(K53762)

DUP(K10648)

DUP(K10652)

DUP(K10674)

DUP(K10657)

MS/MSD

Total Organic
Carbon
(mg/kg)

330000
420000
300000

3200
3100

4100

2400

82000
130000
24000
14000
11000
69000
44000
27000
24000
71000

160000
10000
18000

6200
110 UJ
1000 J

28000 J
37000
500 J
62000

43000
7200

18000

14000
5500
34000

31000
140000 J
27000 J

64000

44000
9600

15000
55000
29000

Aroclor1232
(mg/kg)

0.29 U

0.38U
0.24 U

0.051 U

0.053 U
0.054 U
0.058 U

0.12U

0.15U

0070U
0.063 U
0.063 U
0089 U

0.085 U

0.075 U
0.076 U
0.11 U

150

0.065 U
0.059U
0.060 U
0.056 U
0.054 U

0.072 U
0.074 U

0.062U
0.074 U

0.072 U
0.065 U

0.069 U

0.063 U
0.064 U

0.078 U
0.077 U

0 14 U

0.073 U

0.094 UJ

0.088 U
0.069 U

0.12 U

0.10 U
0.080 U

Xiroclor 1242
(mg/kg)

0.15 J

0.38U
069

0.051 U

0053U
0.054U
0.058 U

0.44

0.15U
0.070U

0.063 U

0.063 U
0.089 U
0.085 U

0.075 U
0.076 U
0.11 U

74

0.065 U
0.059 U
0.060 U
0.056 U
3.054 U

D.072U
1074 U

0.062 U
0.074 U

0 072 U

0.065 U

0.15

0.063 U
(i. 064 U

0.078 U
0.077 U
0.14 U

C.073U
0.094 UJ

0.088 U
0.069 U
0.12 U

0.10U

0080U

Aroclor 1248
(mg/kg) ,

0.29U

0.38 U

0.24 U

0.051 U

0.053 U
0.054 U
0.058 U

0.12U

0.15U
0.070 U
0.063 U

0.063 U
0.089U
0.085 U
0.075 U
0.076 U
0.11 U

17U

0.065 U
0.059 U
0.060 U
0.056 U
0.054 U

0.072U
0.074 U

0.062 U

0.074 U

0072U
0.065 U

0.069 U

0063U
0.064 U

0.078 U
0.077 U

0.10 J

0.073 U
0.094 UJ

0.088 U
0.069 U

0.49

0.10U
0.080 U

Aroctorit254
(mg/kg)

0.29 U

0.38U

0.21 J

0.051 U

0.053 U

0.054U
0.058 U

0.33

0.15U
0.070 U
0.063 U
0.063 U

0.22

0.085 U
0.075 U
0076U
0.15 JN

17U

0065U
0.072

0.060 U

0.056U
0.054 U

0.46

0.24

0.062 U
0.90

0.64

0.065 U
0.34

0.064
0.064 U

0.078 U
0.077 U

0.37

0.043 J
0.094 UJ

0.088 U
0.069 U

0.58

0.10U

0.080 U

ArcdoVlZSO
(mg/kg) -

0.29 U

0.38 U

0.24U
0.051 U

0.053 U
0054U
0058U

0.16

C 151)

0.070 U
0.063 U
0.063 U
0 047 J

0.085U
0.375U
0.376 U
0 11 U
• 7 U

0.065 U
0.059 U
0X160 U

0.056 U
0 054 U

0.13

0.056 J
0.062 U i
0.071 J

0.045 J

O.CS5 U

0.069 J
0.037 J
0.064 U

0.078 U
0.077 U

0.-I4U
0.073 U

0.0£i4 UJ

0.0.38 U
0.0i:.9 U

0.25

0.10 U

O.OBO U

4>

Total PCB
* (mg/kgj -

0.15 J

0.38 U

0.90 J

0.051 U

0.053 J
0.054 U
0.058 U

0.93

0.15LI
0.070 U
0.063 U j
0.063 U
0.27 J

0.085 U
0.075 U
0.076 U

0.15 J
220

0.065 LI

0.072
0.060 U
0.056 U
0.054 U

0.59

0.30 J

0.062 U
0.97 J

0.69 J

0.065 U
0.56 J

0.10 J
0.064 U

0.078 U

0077U
0.47 J

0.043 J
0.094 UJ

0.088 U
0.069 U

1.3

0.10U

0.060 U

(See n^tes :>n page • 2 )
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FF-29
Dspth(in)
0-2
2-7

PCSfppm)
0.13 J
ND(0.074)/ND(0.06S)

FF-21
Ocplhpn)
0-6
6-12
12-15
15-24

PCB(ppm)
0.56 J
0.10 J
NDC0.064)
ND(0.078)/ND(0.077)

X: 64524X01.TIF. 64524X02.T1F
L ON=*. OFF-'REF*. SP-DATA
P: STD-PCP/DLPCP
10/26/00 SYR-54-GMS JER KMD
64524500/BOAHOS/64524C07.0WG

FF-8 1

DeplhOn)
0-2
2-6
6-12
12-:!4

PCB(DDHi)
NOfO-062)
0.036 J
NDC0.056)
0.084 J/0.084 J

' FF-7
Depth(ri)
0-2
2-6
6-12
12-24

PCBfeimO
1.2
t.2 J
NDfO.12)
ND(0.12)/ND{0.11)

FF-2
Depth(tn)
0-8
8-12
12-22

PCB(ppm)
0.27 J
N0(0.085)
ND(0.075)/ND(0.076)

LEGEND

SAMPLE LOCATION TYPE:

H KALAMAZOO RIVER SEDIMENT

A aOODPLAIN SOIL

• FORMER IMPOUNDMENT EXPOSED SEDIMENT

«- KALAMAZOO RIVER ISLAND

X OTSEGO CITY IMPOUNDMENT

O POINT SOURCE AND WASTE DISPOSAL

NOTES:

1. PLANIMETRIC MAPPING OBTAINED FROM MICHIGAN
RESOURCE INFORMATION SYSTEMS.

2. AERIAL IMAGE DERIVED FROM ORTHOPHOTOGRAPHIC
DATA BY AIR LAND SURVEYS, INC.. FLOWN 4/24/99.

DRAFT
FOR STATE AND FEDERAL REVIEW

ALLIED PAPER,
KALAMAZOO RIVER STUDY GROUP

'APER. INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

REMEDIAL INVESTIGATION REPORT

FOCUSED SAMPLING LOCATIONS -
MORROW DAM TO E-AVENUE

BBJL BLASLAND. BOUCK & LEE. INC.
engineers & scientists

FIGURE

4-15



Section 3

Additional Figure Illustrating
Samples FF-1 through FF-6 from
2000 Focused Soil and Sediment

Sampling Effort
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Georgia-Pacific Corporation
Kalamazoo Paper Mill

Property Divestiture Study

Supporting Materials

'HIV1

Georgia-Pacific Corporation
Atlanta, Georgia

March 4,2003
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2000 Focused Soil and Sediment Sampling
Program - Hawthorne Mill Oxbow Samples

f FF-4 ^
Depth(ft)
0-0.2
0.2-0.5
0.5-1.0
1.0-1.8

PCB(ppm)
0.57 J
0.092
ND(0.054)
0.031 J

f FF-5 ^
Depth(ft)
0-0.2
0.2-0.5
0.5-1.0
1.0-2.0

PCB(ppm)
0.56 J
0.79 J
2.4 J
0.87/0.69 J

f FF-6 1
Depth(ft)
0-0.2
0.2-0.5
0.5-1.0
1.0-1.7

PCB(ppm)
ND(0.055)
ND(0.052)
ND(0.054)
ND(0.062)

f FF-2 1
Depth(ft)
0-0.7
0.7-1.0
1.0-1.8

PCB(ppm)
0.27 J
ND(0.085)
ND(0.075)/ND(0.076)

f FF-1 "j
Depth(ft)

HI- 0.5

(.5-1.2
1.2-1.5
1.5-2.0

PCB(ppm)
0.93
ND(0.15)
ND(0.070)
ND(0.063)/ND(0.063)

f FF-3 1
Depth(ft)
0-0.5
0.5-1.0
1.0-2.0

PCB(ppm)
0.15 J
220
ND(0.065)

See Supporting
Materials Binder
Section 4 for more
information.

MFE.GPMIMSyQo03.04J
14



Section 4

Former Hawthorne Mill
Sediment Investigation Report

(under separate cover)
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1. Introduction

1.1 General

This document presents a Time-Critical Removal Action Work Plan (Work Plan) for the removal of paper-

making residuals and soils that contain, or may potentially contain polychlorinated biphenyls (PCB) present on

the Georgia-Pacific Corporation (Georgia-Pacific) Kalamazoo Mill Property (Kalamazoo Mill Property) and the

former Hawthorne Mill Property (Hawthorne Mill Property) (collectively referred to as the Mill Properties).

The Mill Properties are associated with the Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site.

(Superfund Site). Figure 1 shows the location of the Mill Properties. Additional information on the Kalamazoo

Mill and the former Hawthorne Mill is presented in the Allied Paper, Inc./Portage Creek/Kalamazoo River

Superfund Description of Current Situation (Description of Current Situation; BBEPC, 1993a).

The proposed activities outlined in this Work Plan include the remedial actions proposed in the Draft Work Plan

for Residuals/Soil Removal in Support ofNPL Delisting Petition for the Georgia-Pacific Kalamazoo Mill (BBL,

2003a) (Draft Mill Work Plan) for the Kalamazoo Mill Property and additional investigations of the Kalamazoo

Mill and former Hawthorne Mill Properties. The goal of the evaluation of removal actions and the incorporation

of the Draft Mill Work Plan is to select a removal action under the authority of the National Contingency Plan

(NCP), and to allow for the dissociation of these parcels from the Superfund Site, their delisting from the

National Priorities List (NPL), and the redevelopment of these properties for beneficial use.

1.2 Project Organization

The balance of this report discusses remedial activities proposed under this Work Plan:

• Section 2 presents site background information;

• Section 3 outlines the proposed additional site characterization efforts for the Mill Properties;

• Section 4 describes proposed removal action activities;

• Section 5 presents activities proposed to take place following the removal activities; and

• Section 6 presents references.

H..X
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2. Background Information

2.1 General

This section presents background information related to previous characterization activities at the Mill

Properties and a general summary of events that prompted the development of the focused site investigation

program discussed herein.

2.2 Kalamazoo Mill Property

The Kalamazoo Mill Property was initially investigated to determine the presence of PCS associated with the

Mill's five former onsite lagoons (Mill Lagoons #1 through #5), former wastewater treatment system clarifier,

and storm water runoff as part of the Superfund Site Remedial Investigation/Feasibility Study (RI/FS) activities

conducted in 1993. Additional sampling was also conducted in June 1996. The results of the Kalamazoo Mill

Properties RI/FS activities were presented in Technical Memorandum 15 - Mill Investigation (BBL, 1996).

These actions were conducted and met the requirements prescribed in AOC ERD 91 -001.

Based on the findings of the above-referenced RI/FS activities, remedial actions at the former Georgia-Pacific

Mill Lagoons #1 through #5 commenced in 1999 as part of the King Highway Landfill Operable Unit (KHL-

OU) response activities conducted under the requirements prescribed in AOC ERD 99-010. During the KHL-

OU response activities, deteriorating metal drums were observed in the heavily vegetated area adjacent to the

river to the south and west of Kalamazoo Mil) Lagoons #4 and #5. This area has since been referred to as the

Refuse Area. On June 11, 1999, seven solids samples collected from this area were analyzed for Toxicity

Characteristic Leaching Procedure (TCLP) analytes and PCB. No PCB were detected in any of the samples.

All of the results for the TCLP analytes were non-detect, or below TCLP regulatory limits. This information is

reported in the Property Divestiture Study/Supporting Materials Report (Property Divestiture Study; BBL,

2003b).

2.3 Fall 2002 Mill Property Divestiture Study

Based on the discovery of the Refuse Area in the Kalamazoo Mill Property, and the 2000 Focused Soil and

Sediment Sampling Program at the Hawthorne Mill Property, Georgia-Pacific conducted a sampling program at

the Mill Properties in the fall of 2002. The sampling program is discussed in the Property Divestiture Study,

BLASLAND, BOUCK & LEE, INC.
1/13/05 engineers, scientists, economists 2-1
P:\JLCU004\59740M6_reportdoc



and was conducted to confirm that the Mill Properties did not represent a source of PCB to the Kalamazoo

River, and therefore provide a basis for dissociating the properties from the Superfund Site and delisting the

parcels from the NPL.

Ultimately, based on the site characterization activities conducted up through the 2002 Property Divestiture

Study, it was determined that PCB were present in the Refuse Area, Wastewater Pipeline Area, and Transformer

Pad Area of the Kalamazoo Mill Property, and in the "oxbow area" of the Hawthorne Mill Property.

2.4 Draft Work Plan for Residuals/Soil Removal in the Georgia-Pacific Kalamazoo Mill
Property

Based on the site characterization activities discussed above, Georgia-Pacific submitted the Draft Mill Work

Plan to address the three areas on the Kalamazoo Mill Property where PCB were present (i.e., Refuse Area,

Wastewater Pipeline Area, and Transformer Pad Area). The intent of the removal action activities proposed in

the Draft Mill Work Plan is to address the three areas of the Kalamazoo Mill Property where PCB were known

to be present, and to delist the Kalamazoo Mill Property (excluding the five former Mill Lagoons, which were

iw/ remediated as part of the KHL-OU response activities) from the NPL.

The United States Environmental Protection Agency (USEPA) provided comments on the Draft Mill Work

Plan. In general, USEPA expressed its concern regarding the extent of site characterization data for the Mill

Properties, including three "Areas of Concern" (AOC) within the Kalamazoo Mill Property (as identified by

USEPA in 1992) associated with two solid waste management units (SWMU) and the removal and closure of

underground storage tanks (USTs).

In March of 2004, BBL submitted a letter to USEPA summarizing existing site information for the Mill

Properties as well as sampling information associated with the removal and closure of USTs at the Kalamazoo

Mill Property. The letter also included responses to USEPA's comments on the Draft Mill Work Plan. The

letter acknowledged the USEPA's observation of possible environmental impacts in the areas of USTs #3, #2,

and #6 (i.e., AOC 1, AOC 2, and AOC 3, respectively) during its 1992 site inspection; however, information

presented in the letter documented that these areas had been addressed and successfully closed under Michigan

regulations. Five other USTs present on the property were also closed and it was concluded that no further

action was necessary. The only SWMU on the site whose status is unresolved or outstanding is SWMU #11.

As such, this area will be addressed as part of the supplemental characterization activities proposed herein.
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2.5 Former Hawthorne Mill Property

Having observed residuals in the oxbow area of the former Hawthorne Mill Property, Michigan Department of

Environmental Quality (MDEQ) included additional sample locations in the design of the 2000 Focused Soil

and Sediment Sampling Program. PCB were detected in two samples in the 0.5 to 1 foot layer; 250 milligrams

per kilogram (mg/kg) at point FF-3 and 2.4 mg/kg at point FF-5. Based on this information, additional sampling

in the oxbow area was conducted as part of the Property Divestiture Study. The results presented in that study

report that the average bank soil PCB concentration was 0.49 mg/kg, with a maximum detection of 2.5 mg/kg.

The maximum PCB concentration in the former clarifier was 0.52 mg/kg. PCB concentrations in the oxbow

area island ranged from non-detect to 490 mg/kg.

At the request of USEPA, sediment and bank soil samples from the oxbow channel were collected in accordance

with the USEPA-approved Former Hawthorne Mill Oxbow Sediment Investigation Work Plan (BBL, 2004b).

The range in PCB concentration measured in sediment was non-detect to 3.4 mg/kg and in bank soil from non-

detect to 1.4 mg/kg. This information is described in greater detail in the Former Hawthorne Mill Oxbow

Sediment Investigation Report (Oxbow Sediment Investigation Report; BBL, 2004c).

2.6 Summary

As discussed above, a series of investigation efforts have been conducted at the Mill Properties. These

investigation efforts included:

• UST closure sampling activities (1990 to 1998);

• Allied Paper, Inc./Portage Creek/Kalamazoo River Superfimd Site - RI/FS (1993);

• Refuse Area drum removal sampling activities (June 1999);

• USEPA Focused Soil and Sediment Sampling Program (2000);

• Property Divestiture Study (2002); and

• Sediment and Bank Soil sampling at the oxbow area (2004).

Pursuant to USEPA's November 19, 2004 letter, additional focused sampling will be conducted. The removal

actions described in the 2003 Draft Mill Work Plan will be carried out as part of this Work Plan. The
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appropriateness of additional removal actions in the Kalamazoo Mill Property, as well as the extent of removal

action activities in the oxbow area of the former Hawthorne Mill Property will be determined following

completion of the supplemental sampling activities proposed in Section 3. However, based upon the recent

results of samples in the channel of the oxbow the channel will not be included in the removal action.
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3. Supplemental Investigation Activities

3.1 General

This section presents a plan for conducting supplemental investigations at the Mill Properties. As discussed

previously in Section 2, and as documented in the Property Divestiture Study, the March 30, 2004 letter from

BBL to USEPA, and the Oxbow Sediment Investigation Report, the Mill Properties have been investigated and

sampled since 1990. However, Georgia-Pacific is proposing to conduct limited additional investigations to

further characterize soil and groundwater at both Mill Properties and assess the need for further removal actions.

The soil and groundwater investigation activities proposed herein are meant to supplement existing data for the

site collected during previous investigations. A more detailed discussion regarding the proposed investigation

activities is presented below.

3.2 Soil Investigation

As part of the supplemental soil investigation activities, it is anticipated that five test pits will be installed

throughout the Kalamazoo Mill Property and six test pits will be installed in the former Hawthorne Mill

Property. The use of test pit excavation has been selected as the preferred method for investigating the potential

presence of PCB because test pits allow for observation of a much larger cross-section of the subsurface soil as

compared to soil borings. This increases the probability of encountering PCB-impacted soils, if present.

Primarily, soil investigation activities at the Kalamazoo property will focus on the area surrounding SWMU

#11, with four of the five proposed test pits installed in this area. One test pit will be installed near SWMU #4,

which is near the clarifiers. Soil investigation activities at the former Hawthorne Mill Property will focus on the

areas surrounding and in the Hawthorne Mill and associated oxbow area. The approximate locations of the

proposed test pits are shown on Figure 2.

Prior to excavating test pits, underground utilities will be cleared by coordinating with the appropriate utility

companies. The test pits will each be approximately 25 feet long, and excavated to an average depth of

approximately 6 feet below ground surface (bgs) or to the top of the groundwater table, whichever is

encountered first. During the test pit program, soils will be visually observed for the potential presence of
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residuals or other chemically-impacted soils. Observations will be documented in a field book. Excavated soils

will be temporarily stockpiled on plastic sheeting adjacent to the test ph.

In addition, three discrete samples will be collected within each test pit during excavation, one at the 2-foot

depth interval, another at the 4-foot depth interval, and a final sample at the bottom of the test pit. All 33

samples collected from the test pits will be sent to an offsite laboratory for PCB analysis and seven of the 33

samples (i.e., 20%) will be analyzed for USEPA Contract Laboratory Program (CLP) Target Compound

List/Target Analyte List (TCL/TAL) constituents (three samples from the Kalamazoo Mill Property and four

samples from the Hawthorne Mill Property). Methods for sample collection, sample handling and custody, and

quality assurance/quality control measures will be in accordance with the Superfund Site's Field Sampling Plan

(FSP; BBEPC, 1993b) and the Quality Assurance Project Plan (QAPP; BBEPC, 1993c). Analytical data will

undergo data validation.

Following completion of test pit observations and sampling, excavated soils will be backfilled into the test pit.

3.3 Groundwater Investigation

As part of the supplemental groundwater investigation activities, groundwater samples will be collected from a

total of 11 monitoring wells at the Kalamazoo Mill Property and four monitoring wells at the former Hawthorne

Mill Property. It is anticipated that four new monitoring wells will be installed to supplement seven of the

existing monitoring wells currently located within the Kalamazoo Mill Property. Four new monitoring wells

will be installed at the former Hawthorne Mill Property.

Another purpose of the Mill Properties' monitoring well network will be to determine the presence of PCB, or

TCL/TAL analytes in groundwater which could suggest potential soil impacts. The locations of wells

comprising this monitoring well network are shown on Figure 2. A more detailed discussion regarding the

monitoring well installation and groundwater sampling is provided below.

3.3.1 Well Installation

Eight new monitoring wells will be installed with a portable drill rig using hollow-stem auger techniques. Soil

samples will be collected continuously to the base of each borehole with 2-inch by 2-foot long split spoons
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,, , driven with a 140-pound auto hammer, in accordance with ASTM D-15 86-99. The onsite geologist will

characterize each 2-foot soil sample collected from the boreholes recording soil types, color, sample recovery,

penetration resistance (blow counts and N values), moisture content, consistency, and other notable observations

in a field log.

The monitoring wells will be constructed of 2-inch diameter schedule 40 polyvinyl chloride (PVC) well casing

and 10-foot-long, 2-inch-diameter, schedule 40 PVC well screens located to straddle the water table. A sand

filter pack will be placed in the annular space to 2 feet above the top of the screen. A hydrated bentonite seal

will then be placed in the annulus on top of the sand pack. A locking steel casing will be installed over the

monitoring well. A 6-inch concrete collar will be installed at grade to secure the protective casing.

In addition, soil samples will be collected at certain intervals of the soil borings installed as part of the well

installation activities. These samples will be sent to an offsite laboratory for PCB analysis with 20% of the

sample load also being analyzed for TCL/TAL constituents.

The new wells will be installed and developed 2 weeks prior to the first groundwater sampling event. Each well

f will be pumped and surged repeatedly across the extent of the saturated screen length until the purge water

stabilizes with relatively low turbidity. Periodic measurements of temperature, pH, dissolved oxygen, and

specific conductivity may also be recorded. Groundwater monitoring well construction logs will be presented in

the Investigation Memorandum (Investigation Memo) discussed below.

3.3.2 Groundwater Sampling

Prior to collecting groundwater samples, water levels will be measured at each well, as prescribed in the FSP.

These data will be used to assess groundwater flow direction across the Mill Properties, and will be reported in

the Investigation Memo discussed below.

Following development of the new groundwater monitoring wells, one round of samples will be collected from

the site monitoring well network. Groundwater samples will be collected in a manner consistent with the

procedures outlined in the FSP. Each well will be sampled using low-flow sampling techniques, with

groundwater quality parameters measured and recorded periodically. Once the groundwater quality parameters

stabilize, groundwater samples will be collected and sent to an offsite laboratory for PCB analysis (total of 15

samples). In addition, three samples will be analyzed for TCL/TAL constituents (two samples from the
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Kalamazoo Mill Property wells and one sample from the Hawthorne Mill Property wells) during the sampling

event. Methods for sample collection, sample handling and custody, and quality assurance/quality control

measures will be in accordance with the FSP/QAPP. Analytical data will undergo data validation. Groundwater

sampling logs and validated groundwater sampling analytical results will be provided in the Investigation Memo

discussed below.

3.4 Reporting of Results and Recommendations

Results of the investigations will be reported along with recommendations for modification of the scope of the

removal activities and will be submitted for USEPA approval. An Investigation Memo will be submitted within

30 days after the data have undergone quality control review.
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4. Removal Action Activities

4.1 General

Following submission of the Investigation Memo and USEPA's review and approval of the preferred removal

action alternative identified therein, Georgia-Pacific will proceed with implementing removal action

construction activities, as described below. Because the actual removal action alternative for the site is

unknown at this time, details provided herein related to the removal action construction activities are lirniled. A

more detailed description of the removal action construction activities will be provided in the Contractor Scope

of Work (SOW), discussed below. However, at a minimum, it is anticipated that removal action activities at the

site will consist of the excavation of materials from the Refuse Area, Transformer Pad Area, and the Wastewater^
Pipeline Area, and the consolidation of these excavated materials at the A-Site. Information regarding these

activities is discussed herein, as appropriate. A summary of activities associated with specific areas is provided

below:

,;rg f AreaT
Refuse Area

Transformer Pad Area

Wastewater Pipeline
Area
SWMU 1 1

SWMU 4

Former Hawthorne Mill
Property
Oxbow Area

!:f( , % * Removal Action
' * • *4 **"' " *

Excavate PCB-containing material, dispose at
A-Site
Excavate visibility-stained soil, dispose at Type
II Landfill
Excavate pipeline and wet well, dispose at A-
Site
To be determined

To be determined

To be determined

To be determined

Purpose of Investigation Work- •"*•*

Complete

Complete

Complete

Determine extent of staining observed ;>y
USEPA
Determine presence of PCB containing
paper-making residuals
Determine prese nee of PCB containing
paper-making residuals
Determine extent of PCB containing paper-
making residual;;

4.2 Contractor Scope of Work

Following approval of the Investigation Memo, Georgia-Pacific will prepare a Contractor SOW that will outline

technical requirements for the Removal Action Contractor (Contractor) to follow during removal action

construction activities. At a minimum, the SOW will include technical specifications, technical drawings, and a

detailed description of the major work tasks comprising the removal action construction activities.
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4.3 Pre-Mobilization Activities

Given the time-critical nature of the removal action discussed herein, a limited number of pre-mobilization

activities are anticipated to occur. These activities are briefly discussed below.

4.3.1 Permits and Approvals

As provided for by Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

Section 121(e)(l) State and Federal substantive permit requirements will be satisfied through the USEPA's

review and approval of this document.

4.3.2 Pre-Mobilization Submittals

Prior to onsite mobilization, the Contractor will prepare a limited number of submittals as required by the

Contractor SOW for review (e.g., site-specific Health and Safety Plan [HASP], Operations Plan,

Decontamination Plan, and Contingency Plan).

.„.•'
4.4 Major Removal Action Tasks

The major removal action tasks anticipated to be performed are described below.

4.4.1 Mobilization/Site Preparation

Prior to initiating removal action construction activities, the Contractor will perform mobilization and site

preparation activities. At a minimum, it is anticipated that the following site preparation activities will be

performed:

• Verifying existing site conditions;

• Identifying the location of aboveground and underground utilities, equipment, and structures, and

relocating such items (as necessary);

• Mobilizing personnel, equipment, and materials to the site;

• Clearing and grubbing areas as necessary to perform the removal action activities;

• Constructing equipment and materials staging areas (as necessary);

• Preparing equipment and personnel decontamination areas;
•«•••*'
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• Establishing erosion and sedimentation control measures (erosion and sedimentation controls will be

subject to periodic inspections by a certified stormwater operator);

• Constructing temporary access roads (as needed) for ingress and egress of construction equipment, and

offsite transportation of excavated materials; and

• Installing temporary fencing or barriers as necessary to protect the work areas.

4.4.2 Soil Removal and Restoration Activities

Soil removal activities anticipated to occur at the site (specifically, the Refuse Area, Transformer Pad Area, and

Wastewater Pipeline Area) are discussed in the following sections. Pending the results of the supplemental

investigation activities and subsequent development of the preferred removal action alternative in the

Investigation Memo, the scope and magnitude of the removal action activities discussed below may be modified

(i.e., additional areas at the Mill Properties may require excavation).

4.4.2.1 Refuse Area

The initial extent of excavation in and around the Refuse Area will be determined based on the limits defined in

the Draft Mill Work Plan. Additional excavation beyond those limits may be performed based on visual

observations during construction as well as post-excavation verification sampling.

Excavated materials from the Refuse Area will be disposed of at the A-Site at the location identified on Figure

3. The disposal area in the A-Site was selected based on consideration of where additional material is needed to

raise the site contours to levels that will provide sufficient surface water drainage for closure of the A-Site.

Once the cleanup goal of 16 mg/kg PCB is achieved, based on the Part 201 statistical methods for verification

sampling, the excavated area will be backfilled to a designed final grade. A post-construction grading plan will

be included in the Contractor SOW.

In general, excavation activities will commence along the east side of the Refuse Area, directly west of former

Mill Lagoon #5. The excavation operations will continue radially outward from the initial point. It is

anticipated that excavation activities will be conducted in a staged approach to minimize sloughing and to

provide a stable, clean excavation base from which to work. As the excavation activities approach the

Kalamazoo River bank, a 15- to 20-foot buffer will be left intact along the water's edge. If this buffer contains

materials requiring removal, a small temporary berm, composed of clean fill, will be constructed in the river to
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isolate the excavation activities from river water. This buffer will then be excavated and immediately backfilled

with clean backfill material. The berm will then be removed and incorporated into the new riverbank.

Following post-excavation verification sampling and confirmation that the Part 201 Industrial/Commercial II

PCB 16 mg/kg cleanup criterion is achieved, the excavation areas will be backfilled with certified clean backfill

material and a topsoil layer will be placed to achieve the desired post-excavation contours.

Materials excavated from the Refuse Area will be segregated during excavation activities. Excavated materials

that are deemed unsuitable for placement at the A-Site (i.e., drums, drum remnants or other questionable

materials) will be segregated, characterized, and disposed of appropriately. Concrete and scrap metals will be

segregated and temporarily staged on the foundation floor of the former Mill #5. Depending on the quantity of

materials recovered from the Refuse Area, scrap metals and concrete may be transported offsite for recycling or

disposal in a Type II landfill. Other excavated materials (e.g., residuals and soils) will be transported to the A-

Site and consolidated with existing materials.

4.4.2.2 Transformer Pad Area

As discussed in the Draft Mill Work Plan, based on a test pit excavated at the location of a former electrical

transformer pad adjacent to Mill #1, visibly-stained soils beneath the transformer pad will be removed and

disposed of in a licensed Type II landfill. Samples of excavated soil will be analyzed for Resource Conservation

and Recovery Act (RCRA) hazardous waste characteristics, PCB, TCLP metals, volatile organic compounds,

and semi-volatile organic compounds to obtain approval for disposal. The actual scope and magnitude of

excavation activities in the Transformer Pad Area will be determined following approval of the Investigation

Memo and ultimately outlined in detail in the Contractor SOW.

The Transformer Pad Area will be backfilled to grade with certified clean backfill material and a topsoil layer to

achieve the desired post-excavation contours.

4.4.2.3 Wastewater Pipeline Area

As discussed in Section 2, a mill wastewater pipeline exists that runs between Mill #1 and a wet well near the

former lagoon area that was exposed and broken open in three locations during the property divestiture study

sampling program. The residuals that accumulated on the pipe walls were sampled and found to contain PCB.

To address the presence of PCB in this area, the wastewater pipeline and the wet well will be excavated, and
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, ^ disposed of at the A-Site. The actual scope and magnitude of excavation activities in the Wastewater Pipeline

Area will be determined following approval of the Investigation Memo and ultimately outlined in detail in the

SOW. Following excavation, the area will be backfilled with certified clean backfill material and a topsoil layer

to achieve the desired post-excavation contours.

4.4.3 Environmental Monitoring

Environmental monitoring will be conducted throughout the removal action construction activities.

Environmental monitoring activities are anticipated to include dust, ambient air monitoring for PCB, and

turbidity monitoring. These activities are discussed in the following sections.

4.4.3.1 Dust Monitoring

Dust monitoring will be conducted during removal action construction activities that may potentially generate

dust. Monitoring will consist of both visible observations of airborne particulates as well as monitoring via a

Mini-Ram particulate monitor. In accordance with National Ambient Air Quality Standards (NAAQS), if

airborne particulate concentrations are measured at 150 ug/m3 or above, appropriate dust suppression/control

'•' measures will be implemented.

4.4.3.2 Air Monitoring

It is anticipated that ambient air monitoring for PCB will be conducted during active excavation activities.

Georgia-Pacific will submit an air monitoring plan to the USEPA following approval of the Investigation

Memo. The air monitoring plan will discuss proposed air monitoring procedures, methods, equipment,

locations, and action levels.

4.4.3.3 Turbidity Monitoring

Turbidity monitoring will be performed in the Kalamazoo River approximately 100 feet upstream and 100 feet

downstream of the Refuse Area during ground-intrusive activities. Measurements of turbidity at the mid-depth

point of the water column will be recorded daily (2 hours into the start of the work day). Turbidity monitoring

will be conducted consistent with the procedures outlined in the Allied Paper, Inc,/Portage Creek/Kalamazoo

River Superfund Site - Remedial Action Turbidity Monitoring Plan (BBL, 1999). The scope of turbidity
•'«„.'
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monitoring activities may be modified if additional removal action activities (i.e., removal activities that my

impact water quality in the Kalamazoo River) are required.

4.4.4 Decontamination Procedures

Working personnel, vehicles, and equipment will be decontaminated before leaving the work area. The

personnel decontamination procedure will consist of the following activities:

• Personnel leaving the work area will remove significant residual material from their outer clothing and

boots;

• Personnel will remove soiled outer garment and gloves, and deposit them in lined waste receptacles; and

• Personnel will then decontaminate their hard hats and boots with an aqueous solution of detergent or other

appropriate cleaning solution, as necessary.

Vehicle or equipment decontamination will consist of cleaning tires and wheel wells. Significantly soiled

equipment will be steam cleaned or pressure washed. Wash water will be collected, transported to an onsite

treatment system, treated, and discharged to the Kalamazoo River, consistent with the Substantive Requirements

Document (MDEQ, 1998).

4.4.5 Verification Sampling and Analysis

Verification sampling will be conducted on the floor and walls of the excavation areas to confirm that residual

PCB concentrations in the remaining soil are at or below the 16 mg/kg cleanup criterion, using the Part 201

guidance on statistical approaches for verification sampling and cleanup criteria evaluation. Twenty percent of

the PCB verification samples will be analyzed for TCL/TAL constituents.

Verification sampling frequency and sampling locations will be determined following the MDEQ guidance on

soil verification sampling (MDEQ, 2002). It is anticipated that the sampling grid will be determined in the field

for each excavation segment, and samples would be collected with MDEQ oversight after excavation of visible

residuals is complete.
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4.4.6 Consolidation of Materials at the A-Site

Prior to disposal of residuals and soils from the site, the area of the A-Site being used for consolidation of

material will be cleared and grubbed. Existing access roads will be used, as appropriate. Figure 4 presents the

route the trucks will travel between the Mill Properties and the A-Site disposal area.

An erosion control blanket will be placed on the consolidated residuals as a temporary erosion control measure

until the cover material is placed. The trucks used to transport the materials from the site to the A-Site will be

covered to protect against potential loss along the route.

Once consolidation of materials at the A-Site is complete, a minimum of 12 inches of clean soil will be placed

over the newly placed materials and graded to a slope of 4:1, followed by implementation of long-term erosion

control measures. As described in the Erosion and Sedimentation Control Plan (BBL, 2002a; Vegetative Cover,

p. 3-5) and Cell 4 Closure Engineering Design Report (BBL. 2002b; Vegetation, p. 5-3), long-term erosion

control will consist of the planting of shallow-rooted grasses (e.g., a mixture of perennial rye, Kentucky blue,

creeping red fescue, timothy, and orchard grass). This will serve as an interim cover until the Willow

Boulevard/A-Site-OU is closed.

'<..*/
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*.." 5. Post-Removal Action Activities

5.1 General

Following completion of onsite removal action construction activities, several post-removal action activities will

be performed. These activities are discussed below.

5.2 Completion Report

Following the completion of onsite removal action construction activities, a Completion Report will be prepared

to summarize and document the activities implemented by Georgia-Pacific to comply with the requirements of

the administrative order on consent for the time-critical removal action. In general, it is anticipated that the

Completion Report will include the following:

• Summary of the work performed;

• Description of modifications (if any) to the SOW;

• Environmental monitoring results and verification sampling analytical results;

• Relevant project correspondence;

• Construction reports and field notes;

• Representative construction photographs; and

• Record drawing(s).

A draft Completion Report will be submitted to the USEPA for review following substantial completion of

onsite removal action construction activities.

5.3 Institutional Controls

After the Completion Report is approved, Georgia-Pacific will institute any necessary controls, including deed

restrictions and additional site security measures, if appropriate.
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TABLE 1
PART 201 GENERIC CLEANUP CRITERIA SCREENING SUMMARY

ALLIED PAPER, INCJPORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

Sol

Porychlorinaled Biphenyls (PCBs)

Total Benzene, Toluene,
Ethylbenzene. and Xytene (BTEX)

Total Polynudear Aromatic
Hydrocarbons (PAH) and

Total PEitroleum Hydrocarbons (TPH)

Nitrogen- Ammonia,
Nitrogen-Nitrite,

Nitrogen-Nitrate, and
Nitrogen- Nitrate/Nitrite

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chormium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Selenium

Silver

Sodium

Vanadium

2!inc

Benzo(a)anlhracene
Benzol a)pyrene

Benzo(b)tluoranthene

6enzo(k)tluoranthene

NA

240 tig/kg
(0.24 mg/kg)

4.400 ug/kg
;4.4 rng/kg)

200.COO ug/kg
(20O mg/kg)

NA

94.0CO ug/kg
(94 mg/kg)

23.000 ug/kg
(23 rr.g/kg)

NA

NA

NA

3.300 ug/kg
(3.3 mg/kg)

2,000 ug/kg
(2 mg/kg)

NA

NA

NA

NA

NA

50 ug/kg
(0.05 mg/kg)

NA

400 ug/kg
0.4 mg/kg)
1 00 ug/kg
0.1 rrg/kg)

NA

1 90.000 ug/kg
1 90 mg/Kg)

NA

NA

NA

NA

NA

fitJiStaSSiSSS^̂ 'ffBK B-yg'mBpySHBBMMU' IB

Mtffii3&8î

16,000 ug/kg
|16 mg/kg)

NA

NA

NA

370,000,000 ug/kg
(370,000 mg/kg)

NA

NA

130.000,000 ug/kg
(130,000 mg/kg)
,600,000 ug/kg
1 .600 mg/kg)

2.100,000 ug/kg
2, 100 mg/kg)

NA

NA

73,000.000 ug/kg
(73,000 mg/kg)
580,000,000 ug/kg
(580,000 mg/kg)
900.000 ug/kg
(900 mg/kg)
1,000,000,000 ug/kg
(1,000,000 mg/kg)
90.000.000 ug/ky
(90,000 mg/kg)

NA

1 50.00O.OOO ug/kg
(150.000 mg/kg)

NA

NA

1,000,000,000 ug/kg
1,000,000 mg/kg)

NA

630.000.000 ug/kg
630,000 mg/kg)

BO, 000 ug/kg
80 mg/kg)
3.000 ug/kg (8 mg/kg)
30.000 ug/kg
80 mg/kg)
300.000 ug/kg
800 mg/kg)

G5I value not applicable because the substance is
not likely to leach under most soil conditions. Direct
contact value is based on Footnote T of Table 31.

Generic cleanup criteria tor total BTEJ< (i.e.. the sum
ol the individual concentrations for benzene, toluene,
ethylbenzene, and xyteric:) is not identified under Pad
201. The criteria shown is based on the Soil GSI
Protection Criteria for Human Drinking Water Value
for benzene, which is the most restrictive criteria for
the individual BTEX constituents (see Footnote X of
Table 3').

Generic cleanup criteria f Dr total PAH or TPH is not
identified under Part 201. The criteria shown is based
on the GSI Protec ion Cri eria for acenaphthene.
which is the most restrictive criteria for the individual

PAH/TPH constituents (s.:e Table 31).

See Footnote N ot Table 31

The criteria shown is based on the Soil GSI
'rotection Cntena for Human Drinking Water Value

(see Footnote X ot Tablo 31).

tie criteria shown is bailed on the GSI criteria for
Chromium (VI). wtiich is the most restrictive criteria

See Footnote M Table 31

See Footnote M Table 31.

Et-e Notes m Page .3.
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TABLE 1
PART 201 GENERIC CLEANUP CRITERIA SCREENING SUMMARY

LMFT

ALLIED PAPER, INCVPOKTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

Soil (C:>r I'd)

Chrysene

Fluoranlhene
5,SOD ug/Xg
(5.5 mgftgl.

Formaldahyde
2.4 ng/kg
(2.4(10 mg/Xg)

2-methylnaphlhalene

Phenanthrene

Pyrene

NA

5,303 ug/kg
(Sjmg/kg)

NA

2.3,7,8- Tetrachtorodibenzo-p-dioxin

Porycfitorinated Biptienyls (PCBs)

Total BTEX

Uround'.viiter

PAH and TPH

Nitrogen-Ammonia.
Nitrogen-Nitrite,

Nitrogen-Nitrate, and
Nitrogen- Nitrate/Nitrite

Lead

NA

02 ug/L
(O.OC02 mg/L)

12u<)/L
(0.012 mg/L)

NA

10,000 ug/L
10 mg/L)

14 ug/L
OOUmg/L)

00,000 ug/kg
SOOmg/kg)

MA

MA

6,000,000 ug/kg
26,000 mg/kg)

4,000.000 ug/kg
84,000 mg/kg)

99 ug/kg
0.00099 mg/kg)

022 ug/L
I.000022 mg/L)

value not applicable because the substance is
ot likely to leach under riost soil conditions.

ee Footnote M Table ?.'

eneric cleanup criteria (x total BTEX (i.e., the sum
the individual concentrations for benzene, toluene,

thylbenzene, and xytene) is not identified under Part
01. The criteria shown is based on the Surface
'ater Human Drinking ^/Vater Value criteria for
enzene. which is the most restrictive critena for the
dividual BTEX constituents (see Footnote X of

able 12).

enenc cJeanup critena for total PAH or TPH is not
entitled under Part 201. The critena shown is basec
n the Groundwater Contact Criteria for indeno(1.2.3-
d)pyrene. which defaults to the water solubility limit,
nd is the most restrictive criteria for the individual

AH/TPH constituents (see Table 1)2.

ee Footnote N of Table I2.

ee Footnote X of Table 12.

See Notes o-i Page 3
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TABLE 1 Df'KFT
PART 201 GENERIC CLEANUP CRITERIA SCREENING SUMMARY

ALLJED PAPER, INC ./PORTAGE CREEIVKALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

General l^otes:
1 GSI Ground* aler/Surtac* Water Interlace.
2. mg^si - Milligram per kilogram.
3. pgAg - Mt'irograrn per kilixjram.
4 NA - Not .npplicable.

Footnotes:
1 Generic cleanup criterion lor soil are referenced in the Michigan Department of Environmental Quality's (MDEQ's) Table 3 Soil: Industrial and Commercial II, III, and IV

Part ^01 Generic Cleanup Criteria and Screening Levels; Part 213 Tier 1 Risk-Based Screening Levels (RBSLs), from Attachment 1 of the MDEQ's RRD Operational
Menoramhrm Nd.1 (MDEiQ, December 2004 [Table 3]).

Generic: cleanup criterion for groundwater are referenced in the Michigan Department of Environmental Quality's (MDEQ's) Table 1 Groundwaler Residential and
Induslrial-Comrnurcial Part 201 Generic Cleanup Criteria and Screening Levels; Part ?13 Tier 1 Risk-Based Screening Levels (RBSLs), from Attachment 1 ot the MDEQ's
RRD Operational Memorandum No.1 {MDEQ, December 2004 [Table 1]).

P */'MS\2005\17!i5;'?-74 <li Page 3 ol 3



DRAFT
TABLE 2

SUMMARY OF SAMPLE LOCATIONS WITH DETECTED CONSTITUE NTS
ABOVE PART 201 GENERIC CLEANUP CRITERIA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

Soil

Soil

Soil

Soil

Soil

Soil

Soil

SoJ

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

See Notes on Page 3.

SS# 41

SS# 81

SS# 10'

MW-12

MW-22

MW-32

MW-52

MW-62

UST 2-32

SB-22

SB-52

SB-62'3

SB-2/MW-Ss4

B-25

MW-8d4

TP-46

TP-36

GPM-P-4-S6

GPM-P-7-S

BS-156

FF-36

RFF-36

EBjiHmJmBB̂ iSiraliSBHiiBlwHPBBw F̂WB!WB™M™B«B*W**W^HW<P)W^MI7

UST #3

UST #3

UST #2

UST #3

UST #3

UST #3

UST #2

UST #3

UST #2

UST #3

UST #2

UST #3

UST #6

UST #6

UST #6

Refuse Area

Refuse Area

Wastewater Pipeline
Area

Wastewater Pipeline
Area

Oxbow Area

Oxbow Area

Oxbow Area

StlffiygisgHBll̂ ^̂ Bl̂ ^SiH^̂ BBiMH
Surface soil samples collected and analyzed
for BTEX during an investigation conducted on
September 12, 1989 prior to a confirmed
release from UST #s 2 and 3 reported on
September 18, 1989 during tank removal
activities.

Subsurface soil samples collected and
analyzed for BTEX, TPH, and/or total PAH
during investigations conducted in December
1989, February 1990, and February 1992
following a confirmed release from UST #s 2
and 3 on September 18, 1989 during tank
removal activities

Subsurface soil samples collected and
analyzed for various nitrogen compounds
during investigations conducted in November
1990 and Novembsr 1993 following a
confirmed release from UST #6 on August; 21,
1990 during tank removal activities.

Sample collected and analyzed for various
nitrogen compounds during an investigation
conducted on April 12, 1995.
Test pit sample collected and analyzed for
PCB during an investigation conducted on
November 26, 2002.
Test pit sample collected and analyzed for
metals during an investigation conducted on
November 26, 2002.
Sludge sample collected and analyzed for F'CB
during an investigation conducted on
December 18, 2002

Sample collected and analyzed for SVOCs
during an investigation conducted on
December 18, 2002.

Surface soil samples collected and analysed
for PCB during investigations conducted on
June 1, 2000 and Decembers, 2002.

•5/12/0!. Page 1 of 3



DRAFT
TABLE 2

SUMMARY OF SAMPLE LOCATIONS WITH DETECTED CONSTITUENTS
ABOVE PART 201 GENERIC CLEANUP CRITERIA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUN SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

Groundv/ater

Groundweiter

Grouridwat

Groundwster

Groundwater

Grcundwai.er

)ter

iter

;iter

=ter

ater

Her

WS# 21

SB-52

MW-107

GPM-P-1-W6

UST 68

GB-19

UST #2

UST #2

UST #2

Wastewater Pipeline
Area

UST#6

UST #3

Water sample collected from an area
immediately surrounding UST #2 and field-
analyzed for BTEiX during an investigation
conducted on September 12, 1989 prior to a
confirmed release from UST #s 2 and 3 on
September 18, 1989 during tank removal
activities.
Groundwater sample collected and field-
analyzed for BTEX during an investigation
conducted in February 1990 following a
confirmed release from UST#s 2 and 3 on
September 18, 1989 during tank removal
activities.

Groundwater sample collected and anal/ZEJd
for BTEX and PAH during a quarterly
monitoring event conducted on June 5, 1936.

Sample collected and analyzed for PCBs
during an investigation conducted on
December 18, 2002.

Water sample collected from the bottom of the
UST #6 excavation and analyzed for nitrogen-
ammonia during an investigation conducted on
September 12, 1989 following a confirmed
release from UST# 6 on August 21, 1990
during tank removal activities. UST #6
represents the most recent sample collected
from this location. The most recent
groundwater monitoring sampling conducted
near UST #6 were below the generic cleanup
criteria.

Groundwater sample collected and analyzed
for PAH during a quarterly monitoring evenl
(February 27, 1996). Location not known.

See Notes on Page 3.

5/12/0::.
P:\AMS\2005\18252ii74.doc
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DRAFT
TABLE 2

SUMMARY OF SAMPLE LOCATIONS WITH DETECTED CONSTITUENTS
ABOVE PART 201 GENERIC CLEANUP CRITERIA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPER FUN SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

References:
1. Soil .5 Groundwater Investigation for Potential Petroleum Contamination with Subsequent Tank Removal at Georgia-Pacific

Corfwration (TMI Environmental Services, Inc., November, 1989).
2. .S;fe Investigation-Georgia-Pacific Plant {Geraghty & Miller, Inc., April 1990).
3. Site Investigation Report for the Confirmed Release Associated With the Removal/Disposal of a 30,000 Gallon Number Six Residual

Fuel Oil Underground Storage Tank (Georgia-Pacific Corporation, May 1992).
4. Site tnvestigation-Georgia-Pacific Corporation (Geraghty & Miller, Inc.. December 1990).
5 Draft Report of Phase 1 Hydrogeologic lnvestigation-UST# 6 (American Hydrogeologic Corporation, September 1994).
i3 Georgia-Pacific Corporation Kalamazoo Paper Mill Property Divestiture Study - Supporting Materials (BBL, March 2003).
7. Dat,;i obtained from quarterly monitoring report:; submitted by American Hydrogeology Corporation to the Michigan Department of

Envirsnmenlal Quality (MDEQ), dated October 1, 1996.
3 Ammonia U£;T Initial Abatement Measures Report (Georgia-Pacific Corporation, September, 1990).
9 Data obtained from quarterly monitoring report submitted by American Hydrogeology Corporation to Michigan Department of

Environmental Quality, dated August 8, 1996.

Gorieral N<>tes:
1. As documented in Ihe King Highway Landfill Operable Unit 3 - Final Report for Completion of Construction (BBL, May 2004) certain

sample locations (i.e., ML OF-6, ML OF-7, ML SW-E-17, ML SW-N-1, ML L-3-12, ML FP-13, G52092 and GPL-1) with analytical
result; above1 the generic cleanup criteria were later re-excavated and, as such, are not shown.

2. As documented in the Site Investigation - Georgia-Pacific Plant (Geraghty & Miller, Inc. April 1990), included as Appendix B in ,J March
30, 2004 letter from BBL to the USEPA, analytical results from sample locations MW-1, MW-2, MW-3, MW-4, MW-5, SB-1, and LIST
2-1 indicated BTEX concentrations above the generic cleanup criteria; however, the report indicatec that these samples were: invalid
and, a; such, are not shown.

5/-2/05 Pag.23of3
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TABLE 3
SUMMARY OF SOIL PCB DATA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

GEORGIA-PACIFIC CORPORATION
KALAMAZOO, MICHIGAN

DRAFT

Sample
.•Type ' Dup ID | SjimplelD- '•••.• - Sample Location V-V- S"'

; .Sample . ,.-,. Depth .-
vAroclor 1016=

-.Aroclor
Jfel221 '.'•:';

.;. Aroclor;-,, :S
-•--"•-•1232'*4fe

vv, Aroclor •..-;. iAlliii
Generic Cleanup C ' i t s ra 1 ' 16

Georgia-Pacific Cv.rpoi-.iton. Ma; 1S92
| | j Contaminated Pile3 9/27/91 1 ND(05)

C 'vestiture £ uciv • Mill B=n< Soil:;
[

|

|.

L_. ... J - -r n
I"

BS-l3

BS-1

BS-2

BS-2

BS-3

BS-3

BS-4

BS-4

B3-4 (DUPi
BS-5

BS-5

BS-5

BS-6

BS-7
BS-7

3S-8

3S-8

Bo-8 (DUP)

12/5/02
12/5/02
12/5/02
1 2/5/02
12/5/02
12/5/02
12/5/02
1275/02
12/5/02
12/5/02
12/5/02
12/5/02
12/5/02
12/6/02
12/6/02
1276/02
12/6/02
1276'02

0 - 0 . 5

0 .5 - 1
0 - 0 5
0 5 - 1
0 - 0 5

0.5- 1
0 - 0 . 5
0.5- 1

0.5 - 1
0 - 0 5

0.5- 1
0 - 0 . 5

0 . 5 - 1
0 - 0 5
0 .5 - 1
0 - 0 . 5

0.5- 1

0 5 - 1

ND (0 093 U)
ND(0013U)
ND(0013U)
ND(0013 U)
ND (0 013 U)

0.18

ND(0021 U)
ND (0.01 3D)
ND (0.020 U)
N D ( 0 0 1 < 3 U)
ND (0.0113 U)
ND (0.03H U1
ND (0.01D U)
ND (0.011) U)

0.01 9 U
ND (0.011! U)
ND(0.01«U)

0032

ND p. 093 U)
C.060

ND (3.019 U)
ND (3.019 U)

C.073
| 0.26

C.096

0.32

028

0064
NO (0.019 U)

O.OS.5
O.OS.6
0.15

0.068 ' 0.1:1
0.068 : 0.15
0.058 0.11

NO (0.018 U)
O.'IO JN

ND (0.018 U)
NO (li.018 U)

0.019 U
0029

0.12 JN
0.057 JN

O.OE1
0.4'5

O.OS7
o.oeo

0.2-3

0.'-"'
O.V?.

O.U

092
0.34

0.064
ND
0.13

3.50

3.25

0.25

0.22

0.17

C.061
0.56 JN
0.097
C.080
0.28

0.20

0.24 JN
0.23 JN

D vestiture Study • l:oimer Kav.lhorne M II - F'o'iner Mill Bank Soils
I I3S-9

BS-9

ES-10
BS-103

ES-11
ES-11

1 2/6/02
12/6/02
12/6/02

1276/02
12/6/02
12/6/02

0 - 0 . 5
0 5 - 1
0- 0.5

0.5 - 1

0 - 0 . 5
0 5 - 1

ND (0018 U)
ND(0.01EI U)
ND (O.OU'U)

ND(0.01£' U)
0.033

ND (0.18 U)

ND(0018U)
ND (0018 U)
ND(C'019U)

ND(C'019U)
C.22

•1.9

ND(O.OI8U)
0.035
0.028

NO (0.0 1 9 U)
0.057
0.3J1

ND
0035
0.028

ND
0.31

2.3
Pi/estit'jie Study - : )rrn;r Hav.-thcrne Mill - Oxbow -ioodplain Area

[:: ~ "t r " ~~~

BS-12
BS-12
BS-13
BS-13
BS-14

BS-14 (DUP!
BS-14
BS-15
BS-15

1276/02
12/6/02
12/6/02
12/6/02
1 2/6/02
12/6/02
1276/02
1 2/6/02
12/6/02

0 - 0 . 5
05- 1
0 - 0 5
0.5 - 1
0 - 0 5
0 -0 .5
0.5 - 1

0 - 0 . 5
0.5- 1

ND (0.024 U)
ND (0.023 U)
ND (0.56 U)

ND(O.OBOU)
ND (0.021 U)
ND (0.021 U)
ND (0.020 U)
ND (0.022 U)

ND (20 U)

ND (0.024 U)
ND (0.023 U)
ND (0.56 U)

ND (0.080 U)
ND (0.021 U)
ND (0 021 U)
ND (0.020 U)

0.029
150

ND(C.024 U)
NDi'C.023U)

::.2
0.38

ND (0.021 U)
ND (0.021 U)
ND (0 020 U)
ND (0 322 U)

ND (20 U)

ND (0.0:!4 U) I ND
ND (0.0::3 U) ND

0.75 3.0

0.22 0,60
ND (0 Oil U) ND
ND (O.OJ 1 U) ND
ND(0.0:3U) ND
NC [0.02.2 U)

ND (20 U)
0.029
150

Sao Nous en :,ige i!

5/13/Z005
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TABLE 3
SUMMARY OF SOIL PCB DATA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND S.TE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

3RAFT

Sample
Type •, -Dup'ID--: SsmfjIelD " **•:'•••• •.; Sample Location it^

Sample
-" Date

Depth
>(«)' Aroclor1016

.Aroclor
. 1221 ^>

Aroclor.. 4i;

1232*
.?;•>;> A'rocl»r; 'V iix-ArocloriV.,̂ .

2000 Fccusnd 5;e: im3~t ;ird Soil Investigation - Former Hav/tnorne Mill - Oxbow Area
Soil
Son
Sci
Soil

i Soil
Son

Kic-:-9
K'0'..58j

Soil i
r~ Soil n

Soil _j
Soil

I Sol
Scil

oedmiE-nt
I'.iediment
Sediment
Sediment
Sediment
Sediment
Sediment

Sediment
£ ediment

K ; D « : 3
K10S :2

K535:i2
f K535M

M064o
I" 1 C'64(5
MOS4:"
MC548
M054H
K 10550
K 1 0 5 5 -
K1035'.'.
KIO'55;:
K1C'34;:
KIC'54:
K1Ci54ir
K53547

l K53'.54£ I
K53!i4£
K53i'>5C I
K33:.i5£ 1
K53;.5S
K53S6C
K53;i61

' K53:.62

FF-1

FF-1

FF-1

FF-1

FF-1 (DUP'i
FF-2

FF-2

FF-2

FF-2(DUP)
FF-3

FF-3

FF-3

FF-4

=F-4

-F-4

-f-A

-F-5
-F-S

-P-5

F'F-53

Ff :-:j (DUP;

6/1/00
6/1/00
6/1/00
6/1/00
6/1/00
6/1/00
6/1/00
6/1/00
6/1/00
6/1/00
6/1/00
6/1/00

5/11/00
5/11/00
5/11/00
5/11/00
5/11/00
5/11/00
5/11/00

5/11/00
5/11/00

0-0.5
0.5-1.2
1.2-1.5

1.5-2
1.5-2
0-0 7
0 7-1
1-1.8
1-1 8

0 - 0 5

0 5 - 1

1 -2
0-02

0.2-0.5
0.5-1
1-1.8

0 - Q . 1 7
0.17 -0 £

0 . 5 - 1

1 -2
1 -2

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND (0 12U)

ND (0.15U)
ND (0.070U)
ND (0.063U)
ND (0.063U)
ND (0.089U)
ND (0.085U)
ND I0.075U)
ND (0.076U)
ND (0 1 1 U)

150
ND (0.065 U)
ND(0.12U)

ND (0.073U)
ND(0054U)
ND (0.054U)
ND (0 13 U)
NDC0.12U)
ND (0.23 U)

ND (0.11 U)
ND (0.10 U)

0 44

ND(0.1BU)
ND (0 070U)
ND (0063U)
ND (0.063U)
ND(0083U)
ND (0 085U)
ND(0075U)
ND (0 07'5U)
ND (0 11 U)

74
ND (0 065 U)

0.065 ,l
ND (0 07I5U)
ND (0.05-IU)

0.031 J
ND (0 13 U)

0.10J
035

0.17

0 13

ND(0.12U)
ND(0.15U)

ND (0.070U)
ND (0.063U)
ND (0.063U)
ND(0.089U)
ND (0.085U)
ND (0.075U)
ND (0.076U)
ND (0 11 U)
ND (17 U)

ND (0.065 U)
NDi'0.12U)

ND (0.073U)
ND (0.054U)
ND (0.054U)
ND (013 U)
ND(0.12U)
ND (0.23 U)

ND (0 11 U)
ND (3.10 U)

0.33

ND ;0.15U)
0. 1 :>

ND(O.ISU)
NDP.070U) ! ND(O.CTOU)
ND (:i.063U)
MD (5.063U)

022
ND(J.085U)
ND C-.075U)
ND (:.076U)

ND (O.C63U)
ND (O.C63U)

0.04V J
NO (0.085U)
NO (0.075U)
ND (0.076U)

0 . - 5 JN I ND(0.11 U)
ND (17 U)

ND (0.065 U)
C.42

0092
ND (0.054U)
ND (0.054U)

C.49

0.61

• i . 8

0.54

0.46

NO (17 U)

ND (0.01:5 U)
0.086 J

ND (0.0;r3U)
ND(0.0!i4U)
ND(0.034U)

0.072 J

0.93

ND
ND
ND
ND

C.27J
ND
ND
ND

0 IS JN
220
ND

0.57 J
0.092

ND
0.031 J
0.56 J

0.079 J 0.79 J
0.20 J 2.4 J

0.1E C.87
0.10.J 0.69 J

Ye'idcation S.amiMr!; • M n Liigccn 4

"

[
[

1 1

'3IJ2043
(3!)2044
G52045
Gf.2046
G!i2047
G!'.2048
GJ.2049
G£.2050
Ge2051
GE2052
G£2053
G 52054
G52055

j C 52056
7e ificaticn Samples • Mi'l Lagcons 1, 2, 3
I I
I" r
' [

G52057
G 52058
G52059

6/2/99
6/2/99
6/2/99
6/2/99
6/2/99
6/2/99
6/2/99
6/2/99
6/2/99
6/2/99
6/2/99
6/2/99
6/2/99
6/2/99

7/22/99
7/22/99
7/22/99

<0.33
7.9

< 0.33

< 0.33

< 0.33

12
< 0.33

< 0.33
1

< 0.33

< 0.33

< 0.33

< 0.33

< 0.33

! < CI.33
< 0.33

< 0.33

S»= No t - 'S cn f ' r c

5/1S/20C5
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TABLE 3
SUMMARY OF SOIL PCB DATA

ALLIED PAPER, INC./PORTAGE CREEKyKALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

DMFT

Sample,
.Type : .

' .

Duij'it;

|

• Sample ID ~
' r' '>,-„•':• ' r. '- • '.' ,*"" ' ' /. " • '.!.': w^>'-'j- V
:•'.';'••'•••:•• Sample Location.;:.,̂ **-"

G52060

1352051

G52j62

(352063

(352064

(352065

(552056

(352067

: (352068

(352069

I (352070

:,:. Sample, ,,
^7^*DatftASV

7/22/99

7/28/99

7/28/99

7/28/9S

7/28/99

7/28/99

8/5/99

8/5/99

8/5/99

8/5/99

8/5/99

••-.•uDepth.
^•Kftt)';5^;' •Aroclor 10161

* -Aroclor
••$Ei-221 •••.•;••.

.,,. Aroclof;,->.,
-^fawa^ SiizlSl

îiî Rî fes1?
'Arocli)pl24S!

!pj$P£lS%!f
^̂ t2l:;0^̂

•c 0.33

< 0.33
< 0.33
< 0.33
< 0.33

< 0 33
058

•: 0.33
0.44
0.37

•: 0.33

\ enficaticn Sanp i;s - Mill .a:oon 5
Unbiased
Unbiased
Unbiassed
Unbiased
Unbiased
Unbiased •
Unbiased.

Unbiased
Unbiased
Unbiased
Unbiased
Unbiased
Unbiased
Unbiased

G52080

G520B1

G52082

G520S3

G52084

G52085
G52086

G52087

G52088

G52089

G52090

G52091

G52093

G52094

8/31/99

8/31/99

8/31/99

8/31/99

8/31/99

8/31/99
8/31/99

8/31/99

8/31/99

8/31/99

8/31/99

8/31/99

8/31/99

8/31/99

0.69
•: 0.33
0.41

•: 0.33
•: 0.33
•: 0.33
>: 0.33
•: 0.33
•: 0.33

•: 0.33
•: 0.33
< 0.33

1.7
0.35

Verif ication iiamplcs 'or Re-Excavated Ar=as sf Mill Lagoons

I

... _r _

[

r

G5.2C35 (Mil Lagoons 1. 2. 3)

G52C36 (Mi I Lagoons 1. 2, 3)

G52097 (Mi I Lagoons 1, 2, 3)
G52038(Mi! Lagoons 1, 2, 3)

••.3E2093 Mill Lagoon 5)
•35210':) Mill Lagoon 5)
•35210' Mill Lagoon 5)
•35210.2 Mill LaijoonS)
352103 'Mill Lagoon 2)
35210-1 Mill Lagoon 2)
•3E2105 Mill Lagoon 2)
''.5E210Q Miil Lagoon 2i
G521 07 Mill Lagoon 2)

9/16/99

9/16/99

9/16/99

9/16/99

9/16/99

9/16/99

9/16/99

9/16/99

9/23/99

9/23/99

9/23/99

9/23/99

9/23/99

«:0.33

0.67

<: 0.33
< 0.33
<: 0.33
< 0.33
<: 0.33

1.1
0.66
2.6

< 0.33

«' 0.33
< 0.33

Nolas 0"

5/13/2:i05
P \AM:l\2C.O:\:0;J5257...x:i Pace 3 of 9



TABLE 3

SUMMARY OF SOIL PCB DATA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

GEORGIA-PACIFIC CORPORATION
KALAMAZOO, MICHIGAN

DRAFT

Sample
'•' Type1'1''. '. DUJJ 1C'.: • i'Saniple'lb'V •i;;.>; C ;Sampl̂ Ll< t̂lbn*t|lfil

;-:; Sample' .-
ISwtJateS^

- -Depth-. :,
J-v'r(tty'Sife ••'Arac'lofl-.ttifr:

ti&lV*1^!
M&HtW-:'' ti&^SSjjjj,

^iAr^Jpr^ffij
feSiSi|^f§
•Aroc10«l24«;^s^sî fe

Divestiture Stuo> - VYa. ';(£•« ater Piping Svstem

- ../

r ~' |

.

GPM-P-1-S
GPM-P-2-S
GF'M-P-3-S
GPM-P-4-S
GPM-P-5-S
GPM-P-6-S
GF'M-P-7-S
GPM-P-8-S

12718/02

12/18/02

12/18/02

12/18/02

12/18/02

12/18/02

12/13/02

12/18/02

0.20 J
1 4 J

o.;c
7 .8J

0.30

0.059 J
N D ( O C 3 0 U)

0 4 8

0.23

(I.79 J

d.66 J

19 J

(i 23 J
C 14 J

ND ^0.030 U)

NO (0.079 U)

0/2
o.;:7

0.2I J

re J
o.:-7
0.13

ND (O.C'30 U)

09' J

0.55 J
2.5 J
1.1 J
29 J

0.90 J
0.33 J
ND
1.4 J

['ives'.ilure ;:.tuc!/ -orner -tawtrocne Mil - Former Mill Clanfier Soils

1 '" T~ HM-TP-1
HM-TP-1
HM-TP-1

u HM-TP-1
HM-TP-1
HM-TP-1

Hfvl-"P-1(DUP)

12/30/02

12/30/02

12/30/02

12/30/02

12/30/02

12/30/02

12/30/02

0 -0 .5
0 5 - 1

2 - 2 . 5
5 - 5 . 5
8 - 8 . 5

9.5 - 10
9.5-10

0 04"
O.OS7

0 14

0 14

0.21

0 090

0 12

fi'DEQ Venf.;atio- Ss.rpla:, - Mill Lagoon; 1, 2. and 3
i tv'L FP-S

MLL-1-4
ML L-1-9

Ml. L-2-1C
Ml. L-3-11
ML. L-3-14

fv'LSWN-:'
VLSWN-3
MLSWN-!j

ML. :3W-£-15
MI..SW-E-16

8/3/99

8/3/99

8/3/99

8/3/99

8/3/99

8/3/99

8/3/99

8/3/99

8/3/99

8/3/99

8/3/99

0092

'.'11

:i.20
;.15
:.2i

C.088
•;.13

0.0.11

O.Oi'iO

O.OV4

O.OiiO

o.c;;2
o.c;i5
0.0-19

0.17

0.23

0.41

0.34

0.47

0.21

0.30

7
2.5
0.4

0.076
1.6
2.2
13
2.9
1.3
2.4

<0.025
0-<bow near Forms- • Ha\rthcrnes Mill

Fine
Fine
Fine
Fine
Fine
Fine

E;ank Soil
Fine

K25','4£

K25V56

K2575E

K25V52 1

K25VS1

K25V62 "1

K25V1C

K25V21

OPT1-5
OPT1-5
OPT1-5
OPT1-6
OPT1-6
03Tl-6
0=T2-1
0=T2-2

8/17/04

8/17/04

8/17/04

8/17/04

8/17/04

8/17/04

8/20/04

8/17/04

0-0.5
0.5-1

1-1 167
0-0.5
0.5-1
1-1 5
0-0.5
0-0.25

ND(0.10)

ND(0.15)

ND(0.0''1)

ND(0.10)

ND(0.15)

ND(0.14)

ND(0.12)

ND(0.089)

ND(0.10)
ND(0.15)
ND{0.071)
ND(0.10)
ND(0.15)
ND(0.14)
ND(0.12l

NDC0.089)

ND(0 10)
ND(0.15)

ND(0.071)
ND(0.10)
ND(0.15)
ND(0.14)
ND(0 .12)

ND(0 089)

ND(0.10)

ND(0 1ii)

ND(0.071)

MD(0 10)

MD(0.1!i)

ND(0.14)

MD(0.i:i)

N0(0 089)

0.083 J
ND(0.15)
NDl'0.071]
ND(0.10)
ND(0.15)
ND(0.14)
ND(0.12)

ND(0.089)

(i 12
ND(0.15)
ND(0.071)

C ' 4 7

ND(0.15)
ND(0.14)

C.84

C.13

0. 1 :':-

ND(0.15)
ND(0.071)
ND(O.'O)
ND(0.'5)
ND(0.'4)

0.2'

ND(O.C39)

0.33 J
ND(0.15)
ND(0.071)

0.47

ND(0.15)
ND(0.14)

1.1
0.13

Se!9 Noles :r Pace 9

£•'13/2005
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TABLE 3
SUMMARY OF SOIL PCB DATA

DRAFT

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

Sample
Type>':'

_ Coarse
Coarse

Coarse

Coarse

_fjn'L
FlTIJ

Fhc

_Fin(;_

" Finis
Coarse

Fine

±!I1(L
' Fin«

K2;''4!i

Fins:
Fin(^_

Coarse
Fine

Coarse
Fine

hinsi

Coarse
Fine

~~R~~"

Bant: Soil

Fins-

Fin*
Fin;

Bank :io£
Coars.e

Coars.e
Coars.e

__CMr:.e__
f r.na7«,p

ICt

4!l

47

^7

of.

4;'

4 '

3$

5E

"C

'>S

Sample ID"'

<2:")7£-
<2!>74£
<2'i744
<2'.i74?
<2!i747
<2 :i748
<2!i746

<2:i7e3
<2ii766
<2!i7c7
<.2:;760 "1
.<2!i7€i
><2! i7c5
K2;i7E7 "^
K2 :i741

K2S742
K.2-;734 "1

K2J173&
K2;;736

K2S736
K2575C
K25735
K25758
K25.75S
K2.'74C
K2!725
K25733
K25719
K2:723
K2:723 1
K2I713
K2:;763
K2. 763
K2 77D
K2. 771 |
K2. 713

I r',2 723

I K2 727
r K2: :723

:'•«''.'•' ' 'Sample Location V.
OPT2-3
OPT2-4
OPT2-4
OPT2-4
OPT2-4
OPT2-4
OPT2-4
OPT2-5
OPT2-5
OPT2-5
OPT2-5
OPT2-5
OPT2-5
OPT3-3
OPT3-5
OPT3-5
OPT3-5

^ OPT3-5
OPT3-5

OPT4-5
OPT4-3
OPT4-5
OPT4-3
OPT4-3
OPT4-5
OPT5-3
OPT 5-3
OPT5-6
OPT5-6
OPT5-6
OPT5-6

OTP-5A-6
DTP-5A-6
:)TP-5A-6
OTP-5A-6

OPT5-7
OPT6-6
OPT6-6
OPT6-6

Sample

8/17/04
8/17/04
8/17/04
8/17/04
8/17/04
8/17/04
8/17/04
8/17/04
8/17/04
8/17/04
8/1 7/04
8/17/04
8/17/04
8/17/04
8/17/04
8/17/04
8/17/04
8/17/04
8/17/04
8/17/04
8/17/04
8/17/04

8/17/04
8/17/04
8/17/04
8/18/04
8/18/04
8/18/04
8/1 8/04
8/18/04
8/18/04
8/26/04
8/26/04
8/26/04
8/26/04
8/20/04
8/18/04

8/16/04
8/18/04

Depth
$ ( f t ) * , -

0-0.5

0-0.5
0.5-1
1-2

2-3
2-3

3-3 667

0-0.5
0 5-1
0.5-1

1-2
2657-3.J33

2-2.667
0-0.5

0-0 5
0-0 5
0 5-1

1-2
2-2 417

0-0 333
0-05

0 333-1
05-1

0.5-1

1-1.5
0-0 5

0 5-1
0-0 5
0.5-1

1 667-1.917
1-1.667

0-0 5
0 5-1
05-1
1-1.5
0-0.5
0-0 5

0.5-1

1-1.5

'Aroclor icrte
NDIO 081)
ND|0.089)
ND(0 111
ND(0.12!
NDIO 359
NDIO. 060)
NDfO 058)
NDfO 12)
NDIO 15)
ND(0 131

ND(0 131
NDiO. 054)
ND(0 111
NDlO.13)
NDIO 073)
NDIO. 069)
NDiO 089)
NDiO. 10)
ND(0.12)

ND(0 071)
NDiO 13)

NDfO 063)
ND(0.131
ND(0 14}
NDIO. 064)
NDIO 14)
NDiO. 059
NDI0057)
ND(O.C'61)
NDIO 096)
NDIO.22)

ND(0.0571
ND(0 27)
NDIO 26)
NDI0.48)

NDIOC55)
ND(0 11)

NDiO 12)
ND(O.C57)

Aroclor

NDiO 081)
ND(0 089)
ND(0.11)
NDiO. 12)
NDIO. 059
ND(0.060)
NDiO 058)
NDiO 12)
ND(0.15)
NDLO.13)
NDIO 13)
NDIO 054)
NDIO 11)
NDIO 13i
NDIO 073)
NDIO 069)
NDiO 089)
NDiO.10)
ND(0.12l

NDIO 071)
NDiO 13)

NDIO. 063)
ND|0.13)
NDIO 14)
NDIO 064)
NDIO 14)
ND(O.Q5S
ND(0.057)
ND(0.061)
ND(0 095)
ND(0.22i

NDiO 057)
ND|0 27)
ND(0.26i
ND(0.43)

ND(0055)
ND(0.11)

ND(0 12)
NDiO 057)

Aroclor j-
1232«|

NDiO 081)
NDIO 089)
ND(0 11)
ND(0 12)
NDiO 059
ND(0 060)
NDiO. 058)
NDfO 121
NDfO. 151
ND(0.13)
ND(0 131

NDIO 054)
NDiO 11)
NDiO 13)
NDiO 073)
ND(0 069)

NDiO 089)
NDIO. 10)
ND(0 12)

NDIO 0711
ND|0.13)

NDiO 063)

NDlO.13)
ND'O 141
ND(0.064)
ND(0.14)
NDIO 059
NDiO.057)

ND(0.061)
ND(0096)

NDiO.22)
NDiO 057)
NDIO 27)
NDIO 26)
NDiO 48)

ND|0 055)
NDIO 11)

NDiO 12)
NDiO 057)

NDlO.081)
0.1E

0.11 J
ND<0. -2)
ND(OC59

NDiO 060)
NDIO 058)

0 1S
NDiO. 'S)
0.085 J

ND'O -3)
ND(0 054)

ND'O Ml
0.084 J

NDIO 073)
0 039 J

0.048 J
0.13

NDiO '21
NDfO. 071)

0.068 J
NDIO 053)
NDiO '31
NDiO. -4)
ND(0 034)

NDfO '41
ND(0 059
NDfO 357)
NDiO 3'511
NDiO 396)

0 13 )
NDiO 037)
MD(0 27)

ND(0 26)
NDiO 48)

ND(0 055)
NDiO 11)

NDiO 12!
NDiO 057}

<A&$&2

ND(0.081)
ND(0.089)
ND(0.11)
N 3(0 12)

NDiO. 059
ND(0.060)
ND(0 058)
ND(0 12)

ND(0.15)
ND(0.13)
NDIO 13)
NDIO. 054)
ND(0.11)
NOI0.13)
NDiO 073)
ND(0 069)

0 14

ND(0.10)
0.24

0 036 J

NDI0.13)
ND(0 063)

NDiO. 13)
NDIO 14)

NDfO. 064)
ND(0 14)
ND(0.059
ND(0.057)
NDfO. 061)
ND(0.096)
ND(0.22)

NDiO. 057)
NDiO. 271
ND(0.26)
ND(0.48)

NDfO 055)
ND(0 11)

NOiO.12)
ND(0.057)

0.15

0.36
0.56

N!j(0.12)
Nt)(0059

NC'.;0.060)
NCiO.058)

030
0.41
0.41

0 D96 J
NC 10.054)
Ni:(0 11)

0.16
0.13
0 11
0 34
0 37

NIMO 12)
NCiO.071)

0.18
NC'iO.063)
ND(0.13)
ND(0.14)
NC'0.064)
Ni:(0 14)
0 337 J

ND0057)
0 041 J

NClO 096)
1.1 J

NC(0.057)
1.6
1.4

3.0
ND(0.055)

'J.28

NC){0 12)
ND(0.057)

ND(0 081)

O.OJ3 J
o.::4

ND(C 12)
ND(0.059
ND(CI 060)
MD(0058)

0 Oc5 J
O.OS6 J
0.0 = 9 J

NDi; 13)
ND(0.054)
ND(0 11)
NDIO. 13)

NDfO 073)
ND(0 069)
NDfO. 089)
ND(O^O)
ND(:.12)

ND(0071)
O.OE4 J

ND(0 063)
O.OE4 J

ND(C 14)
ND(0064)
NDiC 14)
ND(0 059
ND(0 057)

NDfO.061)
ND(0096)

0.1" J
MD(0.057)

o.:i
02:! J

0 3fi J
ND(0 355)
ND(0.11)
0.069 J

NDiO 357)

P&£3$£nj&OT$VJ^V'

0.15

0.59 J
0.91 J

ND',0.12)
ND(0.053
ND(0.060)
ND(0.058)

0.56 J
0.51 J
0.58 J
0.096 J

ND(0.054;

NDiO 11)
0.24 J

0.13
0.15 J
0.53 J
0.50
0.24

0 036 J
0.33 J

ND(0.063l
C.084 J

ND(0.14)
ND(0.064)
ND(0.14)
C.037 J

NDfO. 057!
0.041 J

ND(0.096;
1.4 J

ND(0.057]
1.9

1.6 J
3.4 J

ND(0.055)
0.28

0.069 J
ND(0.057)

Slee Nnles en 3 ;g<! S
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TABLE 3
SUMMARY OF SOIL PCB DATA

ORAFT

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

Sample
•Typ«V :; «Duplp>

Bank Sou
Bank Soii

Bank Set ' -
Bank Soii
Bank Soil
Bank Soi

Coars.e

' SiirrplelD^
K2:714
K2:715
K2 713
K2 707
K2 703
K2 703

' K2 732

Coars.e I K2 71?
Coarse Y'2 724
Coar;e K::5":n K2 730

^ Coar = e K;:5":O_j K2 731
Coarse 1 K2 72'i
Coar:=e 1 1-2 72:!

Bank Soil
:!ank Soil
:i!ank Soil
Coarse

Coarse
Coa^e

iiank Soi
l!ank Soil

Hank Soil

H2 70!
K2 702
K2 70:i
K25737
K25/5'. I
K2f -5:.

K25'0'. j
K2J"0;
K25''06

>i; >:-^^SampleSS«iUotV% ;̂

OPT5-7
OPT5-7

OPTS-7
OPT7-1
OPT7-1
OPT7-1
OPT7-3
OPT7-6
OPT7 -6
C'PTS-S
OPT8-5
OPT8-5
OPT8-5
OPT9-7
CPT9-7
CPTS-7
0 =T1 0-4

0=110-5
OPT10-5

OPT10-7
OPT10-7
OPT1C-7

j .Sample
Î Sitelfe

8/20/04
8/20/04
8/20/04
8/20/04
8/20/04
8/20/04
8/18/04
8/18/04
8/18/04
8/18/04
8/18/04
8/1 8/04
8/18/04
8/20/04
8/20/04
8/20/04
8/18/04
8/18/04
8/18/04

8/20/04
8/20/04
8/20/04

.;.-: Depth :,„..
&rt\li$&&

0-0.5
0.5-1
1-2

0-0.5

0.5-1
1-2

0-0.5
0-0.5

0.5-1
0-0.667
0-0.667
0667-1
1-1.583

0-0.5

05-1
1-1.5
0-0 5
0-0.5
0 5-1
0-0 5

05-1

1-2

:;Av£.K*;-."sH
«ArdCl6r101&

ND(O.CioS)
ND(0.054)
NDiO.057)
ND(O.C70)
ND(0 C64'|

ND(O.C72)
NDIO.C58)
NDIO 19)

ND(OC60)
ND(0.20)
ND(0 21)

ND(0.070)
ND(0.060)
NDfO/4)

ND(0.070)
ND(0.070)
ND)0 0541

ND(0 054}
ND(O.Or53)
ND(0.036)
ND(0 079)

ND(0.072i

^Aroclpr,.;

ND(0.065)
ND(0 054)
ND(0.057'i
ND(0070i
ND(0.064'i
NDI0.072)
NDfO 058)
ND(0 19)

NDlO.0601
ND(0.20)
ND(0.21)

ND(0.070)
ND(0 060)
NDfO. 14)

ND(0070)
NDI0.070)
NDlO.064)
ND(0 064)
ND(0.063)
ND(0 085i

NDfO 079]
ND(0 072}

Aroc|or~ ,

vESjJB^P

ND(0065)
NDiO.054)
NDfO. 057)
NDfO 070)
NDfO. 064)
NDIO. 072)
NDfO. 058)
NDfO. 19)

NDfO.060)
NDfO. 20)
ND(0.21)

NDfO 070)
NDfO. 060)
NDfO. 14)

NDl'O 070)
NDfO. 070)
NDjO.064)
NDfO. 064)
NDfO. 063)
NDfO. 086)
NDfO. 079)

NDfO 072)

ND(O.Oi55)
NDfO. 0:54)
NDfO .0:57)
MD(0 O'.'O)
ND(O.Of>4)

MD(0 072)

NDfO 0!i8)
NDfO. 19)

MD(0 0(iO)
NDiO.20)
ND(0.21)

NDfO 070)
NDfO 060)
NDfO. 14)

ND(0070)
NDfO. 070)
ND)0 064)
ND(0.0£4)
ND(0.063)
ND(0.0£6)

NDfO 079)
NDfO. 072)

^yp îfi
ND(p_065)
ND(0.054)
ND(0.057)

ND(0.070)
NC (0.064)

NC(0.072)
ND(0.058)
NDfO. 19)

ND(0.060)
ND(0.20)
ND(0.21)
ND(0.070)
ND(0.060)
NDfO 14)

ND(O070)
NDfO. 070)
ND)0.064)
NDfO. 064)
ND(0.063)
ND(0.086]_
NDfO. 079)
ND(0.072)

0 044 J
ND(0.054)
NDfO. 057)
ND(0.070)
ND(0.064)

NDJ0.072)
ND(0.058)

j.91
M0;0.060)

0.34
0.23

ND'1070)
ND '0.060)

MD(C 065)

ND(0.354)
MD(0.357)
!<D(C.'.)70)
ND(0.364)

MD(0.:)72)
NDfO. 358)

0.1 J
ND(0.060)
ND(0 20)
ND[021)

NDfO C70)
ND(0 C60)

12 o ;•
0.17 ND(0 C70)

O.J44J ND(0()70)
ND 0.064) ND(0064)
ND. 0.064) O.OS- J
ND.0063) ND(0()63)

6.J53J ND(OC86)
ND. 0.079) ND(0 C79)

NDiO.072) | ND(0.(l72)

0.044 J
ND(0.054.)
ND(0.057)
ND(0.070)
ND(0.064)
NC(0.072)
ND(0.058)

1.0J

ND(0.060)
0.34

0.23

ND(0.070)
ND(0.060)

1.4 |
0.17

0.044 J
ND(0.064|

0.051 J I
ND(0.063)

0.053 J
ND(0 079)

ND(0 072)

D ^estiture Study • l:oimer Hawthorne Mill - Oxbow Floodplam Area
F;FF-S
F:FF-S
F:FF-5
F:FF-5

Di.'estnre S:udy - VJesli'i =>c lion cf the Mill lUpgradient Wells)
:3B-1
3B-1

3B-2

5B-2

3B-2

S!S-2(DUP>
3B-2

5B-2

12/6/02
1 2/6/02
12/6/02
12/6/02

0 - 0 . 5

0 . 5 - 1
0 - 0.5
0.5- 1

ND(62U)
ND (0.033 U)
ND (0.024 U)
ND (0 025 U)

490
ND (0.03:i U)
ND (0 O2'l U)
ND (0.025 U)

NDi62 U)
d26

ND (0.024 U)
ND (0.025 U)

ND [6:; u>
0.11 J

ND(0.024U)
ND(0.025 U)

490
0.37 J

ND
ND

12/3/02
12/3/02
1 2/3/02
12/3/02
12/3/02
12/5/02
12/3/02
12/3/02

DivestifLi'e Srjdy - ,Ves:<;rn ^citioi of th« Mill fDown jradienl of Former Lagoons)

.
[

5B-3

>B-3
5B-4

!iB-t

12/3/02
12/3/02
12/3/02
12/3/02

0 - 0 . 5
0.5- 1
0 -0 .5

0.5- 1
2.2-2.7
2.2-2.7
6.4-6.9
8 . 5 - 9 . 0

0 - 0 . 5
0.5- 1
0 - 0 . 5

0 .5 -1

0.07S
ND (0.018 U)
ND (0.020 U)
ND (0.02.0 U)
NDfO. 015: U)
ND(0.01£. U)
ND (0.02£. U)
ND (0.02: U)

C'22

ND(0.018 U)
ND (0 020 U)
ND (0 020 U)
NDJO 018UJ
ND(C018 U)
ND (C 026 U)
ND(C,023U)

0.22 J
ND(O.OI8 U}
ND (0.0:;:0 U)
ND (o.o:;o U)
NDfO. 01 8 U|
ND(0.018U)
ND (0.0:!6 U)
ND (0.0:!3 U)

0.52 J
ND
ND
ND
ND
ND
ND
ND

ND (0.020 U)
ND (0.018 U)
ND (0.019 U)

0.051

0.032
ND (C.018 U)
NDfO. 01 9 U)
NDIO. 01 8 U)

0.032
ND
ND

0.051

Sea Notes on "-'ace 3

5'13,'20:i5
P:\AMS'.20C 5'::£'8.>:! 5 7 4 . < Page 6 of 9



TABLE 3

SUMMARY OF SOIL PCB DATA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

ORAFT

Sample. I - . ; . - . .- ! -. _ . .-; .J , ;A

.Typo''^j:;pup ID. j :Sarhpi«ffb:.-' l^ft^Sample Location^" 5r
Sample

& w)Date * ̂
Depth

„ {ft)taiw Aroclorf^e
Aroclpr

•M&M321 *

Aroclofj-g,

1232^
•isMtifegf
jAfp'cloiSI24?p

D'.'estiture Stuay • Western P:'rtion of the N" II iDov/r gradient of Clarifiers and Sludge Handling Area

" : ' _": TI: " :1
4 1

' " 1 ' T " "

SB-5

SB-5

S8-5

SB-5

12/2/02
12/2/02
1 2/2/02
12/2/02

0-0 .5
0.5- 1

7.7 - 8.2

8 7 - 9 2

0.10

NDP.020U)
ND(J.018 U)

ND(}.022U)

0.064 J
NO (0.020 U)_
NO (0.01 8 U)
NO (0.0:22 U)

C.16J
ND
ND
ND

0 vestitL re Studv - Refuse Area
SB-6

SB-5

SB-5

SB-7

SB-7

SB-7

S3-7 (DUP'
TP-1

TP-1

TP-1
TP-2
FP-2
TP-2
TP-2
TP-2

TP-3
"P-3
"P-3

"P-3
"P-4

"P-4
VP-4
rp-4

TP-4 (DUP)
TP-4
TP-4

TP-4
TP-4

TP-5

TP-73 n

TP-5

TP-5:

I TP-6

_j ' TP-7

12/2/02
1 2/2/02
12/2/02
1 2/3/02
1 2/3/02
12/3/02
12/3/02

11/25/02
1 1/25/02
11/25/02
11/25/02
11/25/02
11/25/02
11/25/02
11/25/02
11/26/02
11/26/02
11/26/02
11/25/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02
11/26/02

11/26/02
11/26/02

11/26/02
11/26/02
11/26/02

0 - 0 . 5
0.5- 1

12.5-12
0-0 .5
0.5-1

8.7-9.2
8.7-9.2
0 - 0 5
1 .5 -2

13-13 .5
0 -0 .5
2 - 2 . 5
4 - 4 5

6 -6 .5

8 . 5 - 9
0 - 0 . 5
2 - 2 . 5
3 - 3 . 5
6 - 6 . 5
0 -0 .5
0.5- 1
2 . 5 - 3
3 - 3 . 5

3 - 3 . 5
6 -6 .5
9 - 9 . 5
Drum

Under Drum,
0 - 0 . 5

0 - 0 . 5
7 - 7 . 5

7 - 7 . 5

2 -2 .5
2 - 2 . 5

ND (0 020 U)
ND(0.01HU)
ND (0.018 U)

2 3
074
0.29

0.33

ND (0 057 U)
ND (O.OSS) U)
ND (0.06J! U)

o.s::
2.5

ND (0.06EI U)
0.12

ND (0.05:! U)
ND (0.06:i U)

0.073
ND (0.07:i U)

7.6
0.68

ND (0.23 U)
330
0.63

ND (0.070 U)
ND (0.066 U)

0.11 JN

ND(0.067U)
ND (0.052 U)

0.077 JtJ

0.080
ND (0.065 U)

ND (0.064 U)
ND (0.07;: JJ)
ND (0.095 U)

0.34 2.1 .1
NO (0.018 U)
NO (0.018 U)

- . 5
'.0

(i. 98
1.0

(H2
ND (0.059 U)
ND (0.062 U)

C 32
2.8

ND(C'068U)
C 22

ND (0.052 U)
0074
C.17

ND (0.073 U)
:M

C.91
::A

ND 71 U)
0.18

ND (C.070 U)
ND (0.066 U)

0.18 JN
ND (0 067 U)

0.-J59
0.27

042
ND (0 265 U)

0 1 5
o.::4 J

ND (0 095 U)

0.04-1 J

ND(0.018U)_
ND (O.'-O U)

0.16 J
NDJO.OII7 UJ_
ND(0.o;i9U)

0.087

ND (0.0:>9 U)
ND (0.0i;2 U)

0.11!
0.8-.'.

ND (0.0i:8 U)
0.069

ND (0.052 U)
ND (O.OS3 U)
ND (0.037 U)
ND(0.0;p3U)

MD(1,4 U)
0.2ii

ND (0.23 U)
ND (71 U)

2.4 J
0.044 J

ND
3.8

•-'.9 J
1.3
1.3

0.21

ND
ND
0.76

6.1

ND
0.41

ND
0074
0.24

ND
9.7
1.9
2.4
330

ND (0.0i:.2 UJ [ 0.81
ND (0.070 U) ND
ND (0.066 U) ND

0.23 0.50 JN
ND (0.067 U) ND
ND (0.052 U) 0.059
ND(b.O£5Ul_ 0.35 JN

0.07H 0.58
ND (O.OS5 U) ' ND

MD (0.064 U)
ND (0.07:? UJ)

0.31

0.15

0.24 J
031

Sefi Not'ss en I:,ig9 ».

5/13/20C5
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TABLE 3

SUMMARY OF SOIL PCB DATA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

DRAFT

! Sample
i ' Type"1';'• /Siimole.lD

[ ' ivestr j re S.tucly Fransfo Trier Area Near Mill #1

Mill Investiga

—

TP-8

TP-8

TP-8

TP-8 (DUP)
TP-8

11/26/02
11/26/02
11/26/02
11/26/02
11/26/02

0- 1
1 -2
2 - 3
2 - 3
4 - 5

ND(0.1:JU)
ND (0.064 U)
ND (0 066 U)

3.9 J
ND (0.061 U)

r~ 0.95
I ND (0.064 U)

ND (0.066 U)
ND (0.63 U)

ND (0.061 U)

13
ND (0.064 U) 1
ND (0.066 U) 1
ND(0.33U)

ND (O.C'61 U) 1

2.6
ND
ND
3.9 J

ND
Technical Menorandum 'IE

.__ G5::018
G5;:-ois
C;5;.009

GPC-1
'3PD-1
•3PP-1

NA
NA
NA

ND (0.36 U)
ND (0.064 U)
ND (0.0(53 U)

ND
ND
ND

ND
ND
ND

ND (0.3(i U)
0.31

ND (0 063 U)

ND (0.36 U)
0.31

0.15

ND (0 36 U)
ND (0.064 U)
ND (0.063 U)

0.1!i J
0.03:) J

ND(O.CS3U)

0.15 J
0.65 J
0.15

See Ncles on F

5.'13'2C05
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TABLE 3 DMFT
SUMMARY OF SOIL PCB DATA

ALLIED PAPER, INC./PORTAGE CREEKJKALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

General Neites:
•I. DUP •• fr :ld dupli.;a:3
:>. NO- No: Jetectsil.
:i. PCS - F':>:yi:riorirat:>d ijipnen/ln.
'I. Detection limits a'e :;hov/n in parentheses.
!> Results =ire preiientrd ii milligrams oer kilogram (rng/kg).

iiootiiotes:
1 Shows O'iy the res ul: 3 for compourds deleted above the quantitation limit.
2 A sfico'id sample v /as ccliectea for td s dep'h interval because two types of material were found at this sampling location.
l! MS.'MSD :i'tn » sanple was analyse!.
'' Sanple s .iimit'.ed o ><AR Laboratc'ies, Ire for analysis.
4 See Tabk- 1 ''oi inforrriation regardi-ig the cleanup criteria used. Exceedances are bolded.

NotesJExE.?ili:a.£atei Qualifiers:
J - The conipoj'd was positively ice'itled: however, the associated numerical value is an estimated concentration only.
JN - The ar. = lysi.'> hdicjitesi the presence of a compojnd for which there is presumptive evidence to make i\ tentative identification. The associated numerical value is an estimated concentration o.ilv.
U - Trie conxLMd vasi analyzed for but no" celected The associated value is the compound quantitation imit.
UJ - T h e c:mpoun.j A'as not detectec above ihe reported sample quantitation limit. However the reported limit is approximate and may or may not represent the actual limit of quantitation.

5/13/2005
P:;4,MS'20t'5;!(i8 52574.x ls Pag*1 9 Of 9



TABLE 4
SUMMARY OF SOIL BTEX, PAH, AND TPH DATA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

DRAFT

r̂ '̂ ^V^aSijjiife'SEfeSti
!̂̂ ^P<G£iMwwS|5<SPgfifS8 î Sî î F^̂  $*53ifwr** Wri?

Gesneric Cleanup Criteria12

•Jlft&Sgtotfjffl̂ &uSSiftjFfji

| 0.24 | 4.4 | 4.4
American Hydrogeology Corporation, September 1994

#4 Gasoline UST

#5 Gasoline UST

;*3 Diesel UST

47 Diesel UST

ita Diesel UST

#2 5B-1

**:;: SB-2

#:;: :3B-3

#:; I5B-4

35020-09999

35020-10009

35020-10019

35020-1 0029

35020-1 0039

H245-018

H245-028

H245-038

H245-048

Agjji-"ech Consultants, March 16, 1998 (UST#1)

BT-N

BT-S

SW- NW

SW-N

S'.V-NE
SW-SW

SW-SE

s\,v-s
Stockpile

11/5/93

11/5/93

11/5/93

11/5/93

11/5/93

7/14/94

7/14/94

7/14/94

7/14/94

NA

NA

NA

NA

NA

5 - 7

4 - 6

4 - 6

4 - 6

0.019

0.06

0.006

0.012

ND(O.OO')

NO

ND

ND

ND

ND (0.330)

ND (0.330)

ND (0.330)

971 830-01 10

971830-0210

971830-0310

L 971830-04"

971830-0510

971830-0610

971830-0710

971830-0810

971830-0910

9/25/97

9/25/97

9/25/97

9/25/97
9/25/97

9/25/97

9/25/97

9/25/97

9/25/97

ND(OOi:

ND (0.01)

ND (0.01)

ND (001)
ND (0.01)

ND (0.01)

ND (0.01)

ND (0.01)

ND(O.OI)

ND (0.330)11

ND (0.330)11

ND «'0.330)11

2.511
ND (0.330)"

ND (0.330)"

NDlO.330)11

NDI0.330)11

ND(0.330)11

Georpia-Pacif c Corporation May 1992

US! #5

UST #5
U£T #5

UST #5

UST #5

UST #5
UST #5

UST #5

UST #5

UST #5

UST #5
UST35

UST #5

UST #5
UST #5

UST #5

UST #5

UST #5

Boring No. 16

Boring No. 16

Boring No. 26

Boring No. 26

Boring No. 36

Boring No. 36

Boring No 46

Boring No. 46

Boring No. 4°

Boring No. 56

Boring No. 56

Boring No. 5e

Boring No. 66

Boring No. 6

Boring No. 66

Boring No. 76

Boring No. 76

Boring No. 76

2/12/92

2/12/92

2/12/92

2/12/92

2/12/92

2/12/92

2/12/92

2/12/92

2/12/92

2/12/92

2/12/92

4 - 6

6 - 8

4 -6

6 - 8

4 - 6

6 - 8

0 - 2

2 - 4

4 - 6

0 - 2

2 - 4

2/12/92 4-6

2/12/92

2/12/92

2/12/92

2/12/92

2/12/92

2/12/92

0 - 2

2 - 4

4 - 6

0 - 2

2 - 4

4 - 6

ND(0.01)

ND(0.01)

ND (0.01)

ND(0.0-n

ND (0.01)

ND(0.01)

ND(0.01)

ND(0.01)

ND(0.01^

ND(0.01)

NO (0.01)

ND(0.01i
0.043

0.13

0.057

0.02

NDC0.01)

0.016

ND (0.330)

ND (0.330)

ND (0.330)

ND (0.330)

ND (0.330)

ND (0.330)

ND ;0.330)

ND (0.330)

ND i'0.330)

ND (0.330)

ND (0.330)

ND (0.330)

ND (0.330)

ND (0.330)

ND (0.330)

ND (0.330)

ND (0.330)

ND (0.330)

1

Sen

5'13/;:OC5
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TABLE 4
SUMMARY OF SOIL BTEX, PAH, AND TPH DATA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMA2'.00, MICHIGAN

DRAFT

Sen No'.ss nn : ' jge ;.

'SSjSjt̂ ^a f̂e^^^^

LIST #5
UST #5
UST #5

UST #5

LST#5
Geraghty & Miller, Inc.. Apn

Bottom of Excavation Middle6

Bottom of Excavation Under East End6

Bottom of Excavation West End0

Contaminated Pile6

Post Cleanup East End of Sidewall6

1990

MW-13

MW-13

MW-13

MW-13

MW-1/MW-156

MW-11

MW-13

MW-23

MW-23

MW-23

MW-23

MW-23

MW-2/MW-25'6

MW-21

MW-23

MW-33

MW-33

MW-33 J

MW-33

MW-33

MW-3/MW-356

MW-31

MW-33

MW-43

MW-43

MW-43

MW^t3

MW-43

MW-4/MW-456

MW-41

MW-43

MW-53

MW-53

MW-53

9/27/91

9/25/91

9/27/91

9/27/91

S/26/S1

12/20/89

12/20/89

12/20/89

12/20/89

12/20/89

12/20/89

12/20/89

12/20/89

12/20/89

12/20/89
12/20/89

12/20/89

12/20/89

12/20/89

12/20/89

12/18/89

12/18/89

12/18/89

12/18/89

12/18/89

12/18/89

12/18/89

12/18/89

12/19/89

12/19/89

12/19/89

12/19/89

12/19/89

12/19/89

12/19/89

12/19/89

12/19/89

12/19/89

12/19/89

2 - 4

4 - 6

6- 3

B -10

8- 10

8 - 1 0

10- 12

0 - 2

2 - 4

4 - 6
6 -8

8 - 10

8 - 10

8 - 10

10- 12

0 - 2

2 - 4

4 -6

6 - 8

8- 10

8 - 1 0

6- 10

10- 12

0 - 2

2 - 4

4 - 6

6 - 8

8-10

8- 10

8 - 1 0

10-12

0 - 2

2 - 4

4 -6

"** *^^

ND

ND

ND

ND

0.056

ND

ND

ND

ND

ND

ND

C.039

ND

ND

ND

ND

ND

ND

0.23

ND

ND

ND

ND

ND

ND

0.18

ND

ND

ND

ND

ND (0.330)

ND (0330)

ND (0.330)

0.36

ND (0.330)

33

ND

ND

ND

NO

N[)

NO

ND

2:

NC

NC

160

19(1

;
'" ' I

ND

ND

ND

ND

71
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TABLE 4
SUMMARY OF SOIL BTEX, PAH, AND TPH DATA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

DRAFT

So«z Not i -s en PE g-j '

5/ i :«20C5
P \AMS\ ; '00 : i \ i : : ' i52f7<.>ls

'tf̂ ĵ MM^S ĵ̂ î ^&ifiM^ ĵ

MW-53

MW-53

MW-5/MW-556

MW-51

MW-53

MW-63

MW-63

MW-6/MW-657

MW-62

SB-13

SB-13

SB-1J

SB-13

SB-13

SB-13

SB-1/SB-15'6

SB-11

SB-23

SB-23

SB-23

SB-23

SB-23

SB-23

SB-23

SB-33

SB-33

SB-3/SB-357

SB-32

SB-43

SB-43

SB-42

SB-53

SB-53

SB-5/WB-557

SB-52

SB-63

SB-63

SB-6/SB-667

SB-62

SB-73

tsfea^£SntolBflwSui&

RHHBMi
12/19/89

12/19/89

12/19/89

12/19/89

12/19/89

2/6/90

2/6/90

2/8/90

2/6/90

12/18/89

12/18/89

12/18/89

12/18/83

12/18/89

12/18/89

12/18/89
12/16/89

12/18/89

12/18/89

12/18/89

12/18/89

12/18/89

12/18/89

12/18/89

2/6/90

2/6/90

2/8/90

2/6/90

2/6/90

2/6/SO

2/6/90

2/6/90

2/6/90

2/8/90

2/6/90

2/6/90

2/6/90

2/8/90

2/6/90

2/6/90

6 - 8

8 - 10

8- 10

8- 10

10- 12

4 -6

8- 10

8- 10

8- 10

1 5 - 3

3 - 4 . 5

4.5 -6

6 - 7 . 5

7 . 5 - 9

9- 10.5

9- 10.5
9 - 10.5

0 - 2

2 - 4

4 - 6

6 - 8

8- 10

10- 12

14 - 15

4 - 6

11 - 13

1 1 - 1 3

11 - 13

4 - 6

8 - 10

8 - 1 0

6 - 8

10- 12

10-12

10-12

4 - 6

9- 11

9- 11

9-11

4 - 6

$iiij$M$iM
mmmm^m

ND

ND

0.14

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.054

ND

ND

ND

0.016
0.007

3.4

0.69

ND

C.01

ND

ND

ND

ND
ND

2

ND
1 ND

ND

ND
ND

i&e3|i|iii
mmimm

ND

4.0

ND

ND

6.5

1.2

pi!

ND

NO

ND

ND

21

ND

NO

25

5605

470

ND
ND

ND

ND

ND

ND

ND

170

600

•is
9

10

ND
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TABLE 4
SUMMARY OF SOIL ETEX, PAH, AND TPH DATA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

DRAFT

SB-73

SB-7 (Dupl.)'

SB-72

UST 2-1'

2/6/90 8 -10 ND

276/90 • 10 ND

12/18/90 9 . 5 - 10 0.084 NI:
UST2-13 12/18/69 9.5- 10 ND

UST2-21 12/18/90 9.5- 10 ND

UST 2-23 12/18/89 9.5- 10 ND

UST2-31

UST2-33
12/18/90 9 . 5 - 10 ND

12/19/89 9.5- 10 ND

UST 2-4'

UST 2-4°

TNI cinvironmental Services, Inc , November 1989

12/18/90 9.5- 10 ND

12/18/89 9 . 5 - 1 0 ND

NO

UST #4

U3T #4

UST #4
SS#2
SS#3

9/12/89

9/12/89

9/12/89

0.011/O.OOS4

0.004/0.021

0.012/0.013
SS#4 9/12/89 0.01/0.44'

UST ^3

UST #3

UST #3

SS#5 9/12/89 0.015/0.003"

SS#6 9/12/89 0.061/0.042"

SS#7 9/12/89 0.015/0.01 24

UST SS#8 9/12/89 0.17/0.38'
UST #2

UST # 2
SS#9 9/12/89 0.008/ND1

SS# 10 9/12/89 0.13/0.27''

Sue Mo es on Faije 5.

!;/• 3/2C 35
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TABLE 4 DRAFT
SUMMARY OF SOIL BTEX, PAH, AND TPH DATA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

Geriera^Notesj
1. MD- \ot detected.
2. E:TE:)< • 3eri2e-ie, Toluene, Ethy benzene, and Xylene (MDNR Scan 2).
3. F'.es-L !•» are presented in milligrams per kilogram (mg/kg).
4. TPH • Total Petroleum Hydrocarbons.
5. N'A - No: available.
5. FAH • Polynuclear Aromatic Hycrocarbons, includes acenaphthene, acenaphthylene, anthracene, benzo(a)anthracen=,

t)enz:>(b)-:lucranthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, benzo(a)pyrene, chrysene, dibenzo(a,h)anthracerie,
•:luor;tnthene, fluorene, indeno;'1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene (MDNR Scan 7).

7. Cetec f 'on liinits are shown in parentheses.

I Semoli-:; subnitrecl to KAR Laboratories, Inc. for analysis. Detected values were dentified as invalid data.
l! Ssmoli-s sutnit'ecl to Environmental Quality Laboratories, Inc. for analysis.

'' Sampli-s analyzed using portable gas chromatograph,
-l Aralysiss performed using a portable gas chromatograph (Photovac 10S50)/Analyses performed using a portable gas

chromiitO'jrap:! ;'Heswlett-F3ackard 5890A).
;' Data c'lj'.aired frorri a letter from Geraghty & Miller, Inc., to Georgia-Pacific Corporation, dated April 12, 1990.
6 Sample:; submitted to KAR Laboratories, Inc. for analysis.
' Sampl'.is submitted to Environmental Quality Laboratories, Inc. for analysis.
f' Samples sutamitlec to Trace Analytical Laboratories, Inc. for analysis.
Jl Sample; submitlec to ANATECH Analytical Laboratories, Inc. for analysis.
10 S:arr 'p!(;s submitted 1o Synergic Analytics, Inc. for analysis.
II PAH - Polynuclear Arornat c Hydrocarbons, includes MDNR Scan 7 and 2-Methylnapthalene.
12 Sue T=ible 1 for ini:ormatiori regarding the cleanup criteria used. Exceedances are bolded.

5/13/2005
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TABLE 5
SUMMARY OF SOIL SVOC DATA

DRAFT

ALLIED PAPER, INC./PORTAGE CREEKyKALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

.uioor Verification Samples
'' "

999
1999 '

<0.33
<0.33

1 3
<0.33
<0.33

2.5

<0.33
<0.33

2.1
<0.33
<033

2.1

<0.33
<0.33

4

<0.33
<0.33

4.5

<0 33
<0.33

2

<033
<0 33

2

<0.33
<0.33

2.1
<0.33
<0.33

2.4

<0.33
0.36

4.4

0.49

<0.33
3.5

<0.33
<0.33

1.5

<:0.33
<0.33

<1

<0.33 ', <0
<0.33 <0.

1.8 4.:
<0.33 0.4
<0.33 <0.:

1.5 : 9.'

ND (
,__vi_s' i i t j re StJily - VMaslewatsr Piping S/stem

GPf-P-7-S I 12/18:02 T ;,3j f 42,1 27 J 40 J 30 J 40 J 48 J ND (0 88 UJ)

).:)3

l Notes
'. ND - Not deleded
.;:. Results .3ra pres.entec in milligrams per kilogram (mg/kg).

f'ootn:>'iBs;
' Shows onl/ thu r;>suts for compounds detected above the quantitatlon limit.

' MS/MSD :Mh,s :;arrplewas aralyzed.
3 See "tib'e 1 fcr i-formatior rega-aing the cleanup criteria used. Exceedances are bolded

hlot_es_I-)(jijjlriliq Data Qualifiers:
J - T h e comscuid was positvely i:)entifi«'d; however, the associated numerical value is an estimated concentration only.
UJ - Thd c.oinpcur..j was not d'3tec:ed above the reported samp'e quantitation limit. However, the reported limit is approximate and may or may not re present the actual limit of quantitation.

75 J

5/13/2005
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TABLE 6
SUMMARY OF SOIL METALS DATA

DRAFT

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

American -lydroqeok
)K Gasoline UST
tf£ G.ascl.ne UST

i!2 SB-1

"2 SB-2

35020-09992

35020-10002

H245-011

H;;:45-02'
H245-031

H'.:45-04'

11/5/93

11/5/93

7/14/94

7/14/94

7/14/94

7/14/94

NA

NA

5 - 7

4 - 6

4 - 6

4 - 6

itiiure StJdv - Refuse Ansa

>-34

'-3a

11/26/02

11/26/02

2.0-3.5

3.0-3.5

8,000

2,600

3.3 B

2.2 B

14

6.3

600

200

0.40 B

0 3 7 B
2 6

3.5

17.000
22,000

330

14

4.5 B
2.9 B

230

130

See vlcies on Page 2

5'U/;'.OC5
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TABLE 6

SUMMARY OF SOIL METALS DATA

DRAFT

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

USTArea 1 Sample ID
Sample Depth
' Date 1 (ft)

Gene 'ic C ea'-u : C'it.;na'

•"* Iron *""

580,000

'£ Lead

900

•Magnesium

1,000000

Manganese

90,000

Mercury

0 05

Nickel-:

150,000

Potassium*

NA

^Selenium*"

0.4

^*si$&
0.1

V^T* ( T

A Sodium j
1.000.000

jVan idlum

130

* *2inov"
630,000

American Hvdrc<jeol:g" Co:po-ation. September i994

#4 Gasolim; JST
#5 '3asolin« JST

L #2 :38 -1
#2 oB-2

#2 3B-3

#2 3B-4

350;!OO9!)9'
35o:;o-iooo2

H.:45-011

H245-02 1

H.;45-03'

H::45-04'

11/5 ;93 NA
11/5/93 NA

7/14/94 5 - ' 7

7/14'94 4 - 6

7/14.94 4 - 6
7/14'94 4 - 6

7.8

8 0

40

34

26

27

Divestiture Stuc, - ^s i fLSjAreEi

— T "-p-31

' — -f- :-p.3'
1 1/26/02 ! 2.0-3.5
1 1/:;S<02 3 0 - 3 5

21.000
13,000

2,500
110

2,900
1,600

1IJO

S;TO
0.63 J

0.57 J

12

9 2

1 500

200 B

1.2

1.6

0.99 B

ND (0.22 U)

3,200 7 '2 I 310
ND (290 U)J 6.S B | 230

1 Oetecticn limr.5 an: snown in paren:h'3£.3S.
2 NO- ^JotdotecieJ
3 NA - Not aval iible.
4 Results are p'M?s«rited n rnill gr^ims per ki ogrcim (mg/kg).

Footnotes:

' Samples :;ubm,tted t: Trace Analytical Latoratcnes, Inc. for analysis.
*' San-pies submited to ANAfElH Analytical Laboratories, Inc for analysis.

- Chroniurn-ana mercjr^ an; esch reported as tctal, low-level.
1 Showing snly t •« iesu ts fo" anaiytes detected above the analyle instrument detection limit.
5 See Tablu 1 fo 'niormalion rejardincj the cleanup criteria used. Exceedances are bolded.

Notes Exclajnlnq Oata qualifiers:
B - The reported vaiu» WES :'bt;iined from a 'eading less than the contract required detection limit (CRDL) but greater than or equal to the instrument

Selection lim : (IDl.).
J - The annlyt? v/as positi^el/ icentified, huv.ever, 'he associated numerical value is an estimated concentration only
U - The an alyle was analj z«!d for but not detected. The associated value is the analyte Instrument detection limit

5/13/2005
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TABLE 7

SUMMARY OF SOIL NITROGEN DATA

DRAFT

ALLIED PAPER, INC./PORTAGE CREEKyKALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

American Hydrogeology Corporation, September 14, 1995 (UST #6)
951069-01 MW-8d 4/12/95 5 . 5 - 6 413 ND (2) | ND (2)

American Hydrogeology Corporation. September 1994 (UST #6)

H245-OS ASB-15 7'14/94 2 - 4 0.26 0.91

H245-09 ASB-25 7 '14/94 4 - 6 ND (0.1) ND (0 50)
H245-10 ASB-35 7/14/94 4 -6 0.31 ND (0.50)

35020-0996 B-1' 11/5/93 NA ND (0.3) ND (O.C4)
35020-0997 B-2" 11/5/93 1200 19 16
35020-0998 B-34 11/5/93 NA 0.6 ND (0.04)

Geraghty & Miller, Inc.. December 1S90 (UST #6)

90110641 SB-1/MW-73 11/1/90 130 4.0

90110642 SB-1/MW-71 11/1/90 10 ND(53) 0.3

90110643 SB-2/MW-83 11/1/90 820 1.1
90110644 SB-2/MW-83 11/1/90 430 27
90110645 SB-3/MW-93 11/1/90 ND (51) 0.6
901106415 11/1/90 0.7

General Notes:
1. Detection limits are shown in parentheses
2. ND - Not detected.
3. Results presented in milligrams per kilogram (mg/kg)
4. NA - Not available.

Footnotes:
1 Data obtained from a letter to the Michigan Department of Natural Resources (MDNR) from
American Hydrogeology Corporator (dated September 14, 1995)

2 Samples were provided to KAR Laboratories, Inc. for analysis.
3 Samples submitted to Wilson Laboratories for analysis.
4 Samples submitted to ANATECH Analytical Laboratories, Inc. for analysis.
5 Samples submitted to Trace Analytical Laboratories, Inc. for analysis.
6 See Table 1 for information regarding the cleanup criteria used. Exceedances are bolded.

Note Explaining Data Qualifier:
j = The compound was positively identified. However, the associated numerical volume is an

estimated concentration only

SI- 3/2035
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TABLE 8
SUMMARY OF' SOIL DIOXIN DATA

DRAFT

ALLIED PAPER, INC./PORTAGE CREEWKALAMAZOO RIVER SUPERFUND JUTE

GEORGIA-PACIFIC CORPORATION
KALAMAZOO, MICHIGAN

Generic Cleanup Criteria1 9.9E-04
1.2.3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

2,3,7,8-TCDF
1,2.3.4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2.3,4,6,7,8-HpCDF
1.2,3.4,7.8,9-HpCDF
OCDF

1.4E-Ofi
3.8E-OH
9.7E-0!)
6.0E-0<t

2.9E-Ofi
2.0E-06 JPR

1.1E-OB
1 1E-OS
8.8E-07
3 5E-OJ.

0.1
0.1

0.01

0.001

0.1
0.1
0.1

0.01

0.01

0.001

1.4E-07
3.8E-07
9.7E-07
6.0E-07

2.9E-07
2.0E-07
1.1E-CI7
1.1E-07
8.8E-09
3.5E-08

To-.al TCDD-Equivalent Concentration 2.8E-06

General Note:
1. Showing only the results for congeners detected above; quantitation limits
2. Results presented in milligrams per kilog-am (mg/kg).

Footnote:
1 See Table 1 for information regarding the cleanup criteria used. Exceedances are bolded.

Notes Explaining Data Qualifier:
J = The compound was positively identified. However, the associated numerical volume is an

estimated concentration only.
PR = The reported concentration may be underestimated due to a poorly resolved gas chromatograph puak.

Pacie 1 of 1



TABLE 9

SUMMARY OF GROUNDWATER PCS DATA

DRAFT

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

Diviistiture Study - Wastewater Piping System
GFM-P-1-W 12/18/02 0.0068 0.0011 ND (0.0057 U) O.C057

D viistiture Study - Western Portion of Mill (Upgradienl Wells)
MW-1 12/31/02 ND ND (0.00053 U) NP (0.00053 U) ND (0.00053 U)
MW-2 12/30/02 ND ND (0.00060 U) NP (0.00060 U) ND (0.00060 U)

MW-2 (PUP) 12/30/02 ND ND (0.00052 U) ND (0.00052 U) ND (0.00052 U)
Dii/iistiture Study • Western Portion of Mill (Downgradienl of Forrrer Lagoons)

MW-3 12/31/02 ND ND (0.00053 U) ND (0.00053 Ui ND (O.C0053 U)
MW-4 12/31/02 ND ND (0.00053 U) ND (0.00053 U) ND(O.C0053 U)

Di ̂ iistiture Study - Western Portion of Mill (Downgradient of Clamlers and Sludge Handling Area)
MW-5 12/30/02 ND ND (0.00053 U) ND (0.00053 U) ND(0.00053 U)

Divestiture Study - Refuse Area
MW-6 12/31/02 ND ND (0.00059 U) ND (O.OOOS9 U) ND (0.00059 U)
MW-7 12/31/02 ND ND (0.00053 U) NP (0.00053 U) ND (0.00053 U)

Gor eral Notes:
1. Shows only the results for compounds detected above the quantitation limit.
2. DUP - Field duplicate.
3. ND - Not detected.
4. Results are presented in milligrams per liter (mg/L).

Footnotes:
1 M$;/MSD of this sample was analyzed.
2 VV.iter characterized as disturbed whole water sample collected 'rom wet well.
3 Ses Table 1 for information regarding the cleanup ;riteria used. Exceedances are bolded.

Nciti; Explaining Data Qualifier:
U • "he compound was analyzed for but not detected. The associated value is the compound quantitation limit

) 1 of 1



TABLE 10

SUMMARY OF GROUNDWATER BTEX, PAH, AND TPH DATA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

DRAFT

See Note; or.

5/13/2005

^Hil̂ ^̂ K^
^wSl!WMUOfWS.1fTnplwlPsiS5

Generic Cleanup Criteria8

BT-N3/971 830-1 0(UST#1)

GB-11'

GB-21'

GB-31"

GB-41'

GB-51-'

MW-17

MW-12

MW-1"

MW-12'3

MW-1 2'3

MW-12'3

MW-1 2'3

MW-12'3

MW-123

MW-123

MW-11'2

MW-11'2

MW-11'2

MW-1 1'2

MW-1 ]'2

MW-2'

Mw-r
MW-223

MW-22'3

MW-22J

MW-22 3

MW-22'3

MW-223

MW-22'3

MW-223

MW-21'2

MW-21 2

MW-212

MW-2'"2

MW-212

MW-21'2

MW-21'2

MW-212

RHHMIK! wSKfi

9/25/97

2/27/96

2726/96

2/26/96

2/25/96

2/26/96

12/20/69

12/21/89

11/16/90

2/6/91

5/31/91

8/29/91

12/13/91

2/2E/92

5/29/92

8/20/92

2/23/95

5/12/95

2/27/96

6/5/96

8/9/96

12/20/89

12/21/89

11/16/90

2/6/91

5/31/91

8/29/91

12/10/91

2/25/92

5/29/92

8/20/92

8/15/94

2/23/95

5/12/95

8/18/95

1 1 n 7/95

2/27/96

6/5/96

6/9/98

12

ND(1)

4.1

ND (1)

ND(1)

ND(1)

ND(1)

ND

ND

ND(1)

ND^I)

ND(1)

ND(1)

ND(1)

ND(1)

ND<1)
ND(1)

ND(1)

ND(1)

ND(1)

ND(1)

ND(1)

ND

ND

ND(1)

ND(1)

ND(1)

ND(1)

ND(1)

ND (1)

ND(1)

ND (1)

ND(1)

ND(1)

ND(1)

ND(1)

ND (1)

ND(1)

ND(1)

ND(1)

0022

ND (5)

610

ND(5)

ND(5)

ND

ND

ND (5)

rJD (5)

ND (5)

ND(5)

ND

ND

ND

lfil!H
0.022

ND

MD(1)

ND(1)

ND(1)

ND(1)

ND(1)

ND (H

ND{1)

ND(1^

NO

ND(1)

ND (1)

ND (1)

ND(1)

ND(1)

ND(1)

ND(1)

ND(1)
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TABLE 10
SUMMARY OF GROUNDWATER BTEX, PAH, AND TPH DATA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

DRAFT

See Nates on Paje 5

i*wsffr'*'KWMv!WS8*i!flpl frt"4f*?W '

MW-37

MW-32

MW-323

MW-323

MW-32'3

MW-32'3

MW-32'3

MW-32 3

MW-32'3

MW-323

MW-31'2

MW-31'2

MW-3'2

MW-31'2

MW-31'2

MW-31'2

MW-312

MW-31'

MW-4'

MW-42

MW-423

MW-423

MW-42'3

MW-423

MW-42'3

MW-42'3

MW-42'3

MW-423

MW-41'2

MW-41'2

MWV'2

MW-412

MW-412

MW-412

MW-412

MW-41'2

MW-57

MW-52

MW-52'3

MW-52'3

12/18/89

12/21/89

11/16/90

2/6/91

5/31/91

8/29/91

12/10/91

2/25/92

5/29/92

8/20/92

8/15/94

2/23/95

5/12/95

8/18/95

11/17/95

2/27/96

6/5/96

8/9/96

-•2719/89

12/21/89

11/16/90

2/6/91

3/31/91

13/29/91

12/10/91

2/25/92

"i/29/92

fl/20/92

El/15/94

2/23/95

£712/95

5/18/95

11/17/95

2/27/96

(j/5/96

H/9/96

12/19/89

12/21/89

1 '716/90

2/6/91

ffiiiiZii£i
WmJiSSmBR

ND

ND

ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND (1)

ND(1)

ND

1.2

ND (1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)

ND(1)
ND(1)

ND

ND

ND(1)
ND (1)

S^^Hyw ĵwSHsSr

ND(5)
ND(5)
ND(5)
ND (5)

ND

ND
ND

ND (5)
ND(S)
ND (5)
ND(5)

ND

ND

ND

M îWIm™

ND

ND(1)
ND (1)
ND(1)
MD(1)
ND (1)
ND(1)
ND(1)
ND (1)

ND

ND (1)
ND(1)
ND(1)
ND(1)
ND (1)
ND(1)
ND(1)
ND(1)

ND

ND(1)
ND(1)
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TABLE 10
SUMMARY OF GROUNDWATER BTEX, PAH, AND TPH DATA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

GEORGIA-PACIFIC CORPORATION
KALAMAZOO, MICHIGAN

DRAFT

MW-523

MW-52'3

MW-523

MW-52'3

MW-523

MW-523

MW-512

MW-512

MW-51'2

MW-51''

MW-66

MW-67

MW-623

MW-623

MW-62'3

MW-623

MW-623

MW-62'3

MW-62'3

MW-62'3

MW-61'2

MW-61'2

MW-61'2

MW-612

MW-612

MW-612

MW-61'2

MW-61''

MW-91 i

MW-101'2

MW-1012

MW-1012

MW-1012

MW-101'2

.sStSamhlBiia

5/31/91
8/29/91
12/10/91
2/25/92

5/29/92
8/20/92
8/15/94
2/23/95
5/12/95
8/18/95

2/7'90

2/6/90
11/18/90

2/6/91
5/31/91
8/29/91
12/10/91

2/25/92
5/29/92

8/20/92
8/15/94

2/23/95
5/12/95
8/18/95
11/17/95

2/27/96
6/5/96
8/9/96

3/15/94

3/15/94
2/23/95

5/12/95
8/18/95

11/17/95

tfmPraffli
ND(1)
ND(1)

ND(1)
ND(1)

ND(1)
ND(1)

ND(1)

ND(1)
ND (1)

ND(1)

ND

ND

ND(1)

ND(1)
ND(1)

ND(1)
ND(1)

ND(1)
ND(1)

ND(1)

ND(1)
ND(1)

ND(1)

ND (1)

ND(1)

ND(1)

ND(1)

ND(1)

ND(1)

13

48

34

43

ND(1)

ND(5)
ND(5)
ND(5)

ND(5)

ND(5)

ND(5)

ND (5)
ND(5)

ND

ND

ND

ND(5)

ND(5)

ND(5)

ND (5)
ND (5)

ND

MD(1) I

MD(1)

MD(1]
ND(1)

ND(1)
ND (1)

ND

ND(1)

ND(1)

ND(1)
ND (1)
ND(1)

ND(1)

ND(1)
ND(1)

SeE> Notiss en I 'siga '•.

5/1:1/2005
Page 3 of 5



TABLE 10

SUMMARY OF GROUNDWATER BTEX, PAH, AND TPH DATA

ALLIED PAPER, INC./PORTAGE CREEiK/KALAMAZOO RIVER SUPERFUND SITE

GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

3RAFT

^S|Sts&SE?Sii ml ^^^^CT^Tff̂ llmSuwmtSPjIftffiiiBll̂  m^SffljJffi Hffialff

MW-101'2

MW-101'2

MW-104

MW-111'2

MW-1112

MW-111"'

MW-121'2

MW-1212

MW-1212

MW-1212

MW-121'2

MW-12"

MW-131'2

MW-1312

MW-131'2

MW-1312

MW-1312

MW-134

MW-141'2

MW-141'2

MW-1412

MW-1412

MW-1412

MW-144

MW-191'2

MW-191'2

MW-194

MW-2012

MW-201'"

SB-12

SB-r
SB-3'

SB-46

SB-4'

SB-5'

SB-6'

WS# 1 (UST Area #2)

WS# 2 (UST Area #2)

2/27/96

6/5/96

8/9/96

2/23/95

5/12/95

8/18/95

5/12/95

8/18/95

11/17/95

2/27/96

6/5/96

8/9/96

5/12/95

8/18/95

11/17/95

2/27/96
6/5/96

8/9/96

5/12/95

8/18/95

11/17/95

2/27/96

6/5/96

8/9/S6

2/27/96

6/5/96

8/9/96

2/27/96

6/5/96

12/18/89

12/18/89

2/6/90

2/6/90

2/6/90

2/6/90

2/6/90

SI/12/89

El/12/89

3.8

14

7.6

ND(1)

ND(1)

ND (1)

ND(1)

ND(1)

ND(1)

ND(1)

ND(1)

ND(1)

ND(1)

ND(1)

ND(1)

ND(1)

ND(1)

ND(1)

1.3

ND(1)

ND(1)

ND(1)

ND(1)

ND (1)

ND(1)

ND(1)

ND(1)

ND(1)

ND(1)

ND

ND

ND

ND

ND

2800

ND

4/ND°

1,200/1,900"

'̂ Ir̂ SIKil̂
ND

1.5

ND(51

ND(5)

ND (5)

ND(5)

ND (5)

ND

ND

ND

ND(5)

ND(5)

ND

ND

ND

16

ND(5)

ND

ND

ND

ND

ND

ND

ND

ND

ND

SBS Notsis en F ' fg i ! !

5/13/20C 5
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TABLE 10 3RAFT
SUMMARY OF GROUNDWATER BTEX, PAH, AND TPH DATA

ALLIED PAPER, INC./PORTAGE CREEWKALAMAZOO RIVER SUPERFUND SITE

GEORGIA-PACIFIC CORPORATION
KALAMAZOO, MICHIGAN

General 'Jotes:
'. Dete::t on limits are shown In parentheses.
2. ND- Not detected.
3 EJTEX • Benzene, To:uene. Ethylbenzene and Xylene (MDNR Scan :;).
'• PAH - 'olynudear Aromatic Hydrocarbons (MDNR Scan 7).
fr TPH -Total Peitroleum Hydrocarbons.
6 ng/L-Milligrams per liter.
7 |.ig/L • Micrograms per liter.

footnotes:
1 Da:a coiained from quarterly monitoring reports submitted by American Hydrogeology Corporation to Michigan Department of

Gnviromental Quality, dated November 28, 1995, August 8, 1996 and October 1, 1996. Data from previous monitorhg events
were a.53 summarized in these quarterly monitoring reports; these data have been included in this table.

1 oatnpls! submitted to KAR Laboratories, Inc. for analysis.
3 Data obtained from letters to the Michigan Department of Natural Resources from the Georgia-Pacific Corporation, dsited

NovembsrSO. 1990, March 14, 1991, June 19, 1991, October 28, 1991, January 15, 1992. March 27, 1992, July 9. "<>92 and
September 15, 1992.

' Data obtained from quarterly letters to the Michigan Department of Na:ural Resources (MDNR) from Georgia-Pacific Corporation
(dated Asril 19, 1991, June 19, 1991, October 28, 1991, January 15, 1992, March 27, 1992, July 9, 1992, September 16, 1992,
January 3, 1993 and April 28, 1993) and letters from the American Hydrogeology Corporation to MDNR dated September 14, 1995;
November 28, 1995, August 8. 1996; October 1, 1996; and August 4, '997.

5 SamplE's submitted to Synergic Analytics, Inc. for analysis.
s .Samples submit'sd to Environmental Quality Laboratories. Inc. for analysis.
' Analyses performed using a portable gas chromatograph.
3 Analyses performed using a portable gas chromatograph (Photovac 10S50)/Analyses performed using a portable gas

chroma'.cgrapri (Hewlett-Packard 5890A)
1 See Tabl= 1 for information regarding the cleanup criteria used. Exceedances are bolded.

5/l:i/2DC)5
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TABLE 11
SUMMARY OF GROUNDWATKR METALS AND NITROGEN DATA

3RAFT

ALLIED PAPER, INC./PORTAGE CREEWKALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

iiiP
-i'.-. 'Jisa-iu
-'IV "1

. |

.. 1

_j

_J
... !

I. j

i C^;te"3 =

Eo'.tom 01 Excavat en' ,'JS" »6)

GB-2' '

GB-3 '

GE-4 -

GE-5 -

M',',-1 -

L1V./-1 ' '

lvHV-1 ' -

MvV-1 ' '

r.r.V-21 -

MV1-21 -

MVV-21 :

. '-1VV-2

r.nv-2 •

r.ivv-2" ;

MVV-2 ' •

IW-3 -

w-31-:

MW-3 i : '

MW-3v:

MW-31 '

M\A-3 ' ;

N'v 'M-3 : 2

M'A'-3' '

M'A'-4 ' '

MVV-4 1 '

\1VV-4 ':

M'.V-t1'

MvV-4 1 2

lv1',V-4 '

I.1W-4 '

8/22/90

2/26/96

2/26/96

2/26/95

2726/95

2/23/95

5/12/95

2/27/96

6/5/96

8/9/96

8'15/94

2/23/95

5/12/95

8/18/95

11/17/95

2/27/96

6'5/96

8/9/96

8/15/94

2/23/95

5/12/95

8/18/95

11/17/95

2/27/96

6/5/96

8/9/96

8/15/94

2/23/95

5/12/95

8/18/95

11/17/95

2/27/96

6/5/96

0 014

ND (0.003)

ND (0.003)

ND (0 003)

ND 10.033)

ND (0 003)

ND (0.003)

ND (0.003)

ND (0.003)

ND ;0.003)

ND .'0.003)

ND (0.003)

ND (0.003)

ND (O.OC3)

ND (0 OC3)

ND (0 003)

ND (0 003)

ND (3.003)

ND (0.003)

ND (0.003)

ND (0.003)

ND (0.003)

ND (0 003)

ND (0 003)

ND (0 003)

ND (0.003)

ND (C.003)

ND (C 003)

ND (0 003)

ND (0.003)

ND (0.003)

ND (0003)

ND (0 003)

10

210

ND (0 5)

ND (0 51

ND (0.5)

ND ( 05 )

ND (0 5)

ND (0.5)

ND (0 5)

10

3.4

0.6

ND (0 2)

ND (0.2)

ND (0.2)

06

1.0

10

ND (0.2)

ND (0 2)

ND (0.2)

ND(0.2)

ND (0.2)

ND (0.2)

ND (0.2)

10

I 1—

t lV V v - J
~ ~~~~~7v~' "

I"

l~
h-
U-

See N;''js on -^g- 5
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TABLE 11
SUMMARY OF GROUNDWATER METALS AND NITROGEN DATA

ALLIED PAPER, INC./PORTAGE CREEHUKALAMAZOO RIVER SUPERFUND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

DRAFT

r Mvj-f ' :E MW-5' •

K-W-5 '

MW-5' -

MW-5 ' ;

MW-6 ;

| MW-6 '

M vY-6 *
Vi vV-6 *

M'/.'-S"-
MW-6 '
MW-6' :

MW-6' :

5 C 1 2 0 1 8 ; . 1 MW-7-' ,UST#6i
1 MW-"'2' (UST#6)

" ~. ,T. ,"••:•' .,,(.-[ *=•" "V I,''.- • (LU: 1 #6)

MVV-72 ' ' (LIST #6)
MW-72 ' (U5;T #6)
MVv'-72' (UST#6)
MVv-7 : ' UST#6)

MW-7 : ' ' ,UST#6)
M»V-7 :J iUST#6)

M'W-7l!!l i.UST#6)
94; . !4[ - ( )6 MW-7-'' (UST #6)

1 MW--7'1' .UST *6)

1 M\V7: J (US" *61

J M\\-7'" iUS~ *5)
1 rvK'Y-71 ;UST*6)
1 MVY-7' UST *6)

MVV-7- :" :US™>*6)
MW-7' ( JST«6)

9-l2.i'.1-07 MVV-8' ( JST#5)
MVM: i!UST*i6)

8/9/96

B/15/94

2/23/95

5/12/95

8/18/95
B/15/94

2/23/95

5/12/95
8/1 8/95

1 1/17/95
2/27/96
6/5/96

8/9/96
11/8/90

2/5/91

5/30/91

8/27/91
12/9/91

2/26/92

5/29/92
8/20/92
11/18/92
4/12/S3
8/15/94

2/23/95
5/12/95
8/18/95
11/17/95
2/27/96
6/5/96
8/9/96

8/1 5/94

5/12/95

ND (0 003)

ND (0 0031

NC (0 003)

ND (0.003)

ND (0 C03)

ND (0.003)

ND (0.003)
ND (0.003)
ND (0.003)

ND (0 033)

ND (0.003)
ND (0.003)

ND (0.003)

ND (0 5)

ND (0 5i

ND (0.5)

ND (0 .51

ND (0 1)

ND (0 5)
ND (0.5)

ND (0.5)
ND (0 5)

ND (0 5)

ND (0 5)

ND (0 5)

ND (0 5)
0.14

ND (0 5)

ND (0.5)

ND (05;

ND (0.5)

ND(0.5)
ND (0 51
ND (0.5)

ND (0 5)

6.6

0.6

1 1

0 S

1.7

0 5

ND (1 0)

ND (1 0)
ND (1 0)
NDd.O)
ND(1.0)
ND (10)

ND(1.0)

ND (0.2)
044

ND (0.2)

ND (0.2)
ND (0 2)

ND (0.2)

ND -'0 2)
04

ND|02)
ND (0.2.)

0.7

ND(0.2)

ND (0.2)

ND (02)

ND (02)

ND (02)

ND (0.01)

ND(0.01)
ND (0 01)

ND(0.01)

ND (0.2)
ND (0.2)

ND (0.2)

ND (0.2)
ND (0.001)

ND(0.2)

ND(0.2)
ND (0.2)
ND (0.2)

ND (0.2)

ND (0.2)

ND (0.2)
ND (0.2)

ND (0.2)

ND (0.2)

I

NDfO. i ;

See Nutss on Pag« 5.
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TABLE 11

SUMMARY OF GROUNDWATE.R METALS AND NITROGEN DATA

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

DRAFT

'jg&'i&pMm
'̂ fmpfl'iB^

;• : i z c - ' s s
?: I 20 ' 8 ' 5

I
t J.H

r~
:

- - - 1

K ;:>C1,'!5

I

SiI'.:41-:3

i^Mi î̂ ilî '̂ii^̂ ^̂ î
^^^^^^^mm^rrir^tf^Fw^^^*

Mw-s-."- (U3r#6i

MW-8s (Djp I ' l U S T t f t '

MVV-.?s : ' (LIST #6)

MW-Ss* <U3T#6)

MVV-3s* tUS"#6)

MvV-3s* (US" #6i

VW-8S : ' ' : (1ST #6.1

fv'W-8s; ': (1ST #6:

MW-8s: '' (UST #61

WIW-8S"1 j U S T # 6 i

MVY-Bs11' (UST #5)

M\V-3s' iUSl#6'.

M>v"j-es- : ' {UST #6)

Mv'/-gs : 'J (U3T061

IM/,'-8'i: ' !U'.5"#6)

VW-iis'1 (UST #61

MVV-Ss' fUST#6 i

MW-8S'* fUST#6i
MVV-Ss' <UST#6 )

MW-93 (UST *6)

MA'-S'"'' iUST#6)

M'A'-9:" (UST #6)

MW-9"' ,UST#6)

MW-9'1' (USr#6)

MW..9':" (UST #6)

MW-9'" iUST#61

MW-9 :* (US' #6)

MW-9;J (US" *5)

MVv-9'5 (UST-*6)

MW-fl1 'J (UST #6;

MW-9:M (UST ;*6i

MW-9;:J (1JST-46)

MW-9''4 :.US'rrt6)

MW-9" -:UST#6)

MW-9" (UST #6)

MW-3'4 '.US~']t6)

^̂ ^M^aS^Siii&^
|Ŝ mjiMM ̂ gf̂ ^^^^^^

11/8/90

1 1/8/90

2/5/91

5/30/91

8/27/91

12/9/91

2/26/92

5/29/92

8/20/S2

12/14/92

4/12/93

B'15/94

2'23/95

5/1 2/95

8.'18/95

11/17/95

2/27/96

6/5/96

8/9/96

11/8/90

2-5/91

5/30/91

8/27/91

12/9/91

2/26/92

5/29/92

8/20/92

11/18/92

4/12/93

8/15/94

2/2.3/95

5/12/95

8/18/95

11/17/95

2727/96

6/5/96

L^^ -̂̂ î ^^^^^^^^

^ l̂̂ ^^^ad^

^M îl̂ 'fiMssssS
W^n^̂ mSm

180

220

85

68

70

64

58

18

11

9 7

1 5

6.6

14

1 3

2.0

18

2.6

6.7

0.9

0.9

ND (0 5)
ND (0 5)

2 5
1.4

1.9

0.6

0.7

06

0.10

0.6

0.6

ND (0 5)
0.9

1.3

0.6

ND (0.5)

^MM^̂ ^s^̂ i?
^yfttNiTrefC &mE4Ul'o^^@î

18

13

8.9

15

18

2.6

2.0

1 .2
1.1

ND (C 2:
7 7

ND(02 l

ND (0.2l
11

1.3

3

ND (0.2)

ND(1.0)

ND(1.0)

ND (1.0)
1.3

ND (1.0)
ND (1.0)
ND(1.0)

0.3

0.23

ND (0.2)

ND i'0 2)

ND (0.2)
ND (0.2)

ND (0.2)

ND(0.2)

ND(0.2i

P^Nm^genfNKTO^w

1 3

1
0.44

0.14

ND (0.2)

ND(02)

ND(0.2)

ND (0.2)

0.046

07

ND (0.2)
ND(0.2)

ND (0.2)
ND (0.2)

ND (02)

ND (0.2)

ND (0.2)

ND(0.01)

ND(0.01)

ND (0.01)

0.05

ND (0.2)

ND (0.2)
ND (0.2)

ND(0.2)

0.015

ND (0.2)
ND (0.2)

ND (0.2)
ND (0.2)

ND (0.2)

ND (0.2)

ND(0.2)

^$*S Î̂ 'i$ffMf
ISî NfcrolaTMtu'ltt̂ T Î

72

91

!

ND(0.1)

5/1 3i'2005
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TABLE 11

SUMMARY OF GROUNDWATER METALS AND NITROGEN DATA

ALLIED PAPER, INC./PORTAGE CREEWKALAMAZOO RIVER SUPERFUND SITE

GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

DRAFT

[_

MW-£i"(U3"#6)

MW-1 0 ' :

MW-10' :

MW-10 '

MW-1C'1;

MW-101 ;

MW-101 :

MW-10' ;

Mw-10' (usr#e' i
MW-11 '" J t JoT*6'i

MW-1 1 " " i'JST #6)

M.V-11

MW-11 ' • ' i 'JSTfc6)

MW-i:1 •'
MW-1 2 '

MW-12' :

MW-121::

MVJ-1S'

M7M3 '* (U5IT #6)

MW-1 3 ' (USTtfS)

MW-13 i :

MW-13' -

MW-13' :

MW-121

MW-1'l i :a (LIST #6)

MW-1 4 ;

MW-1 4 '

MW-1 4' :

MW-1 4 '

MW-i 4 ' (UST#6i

MW-1 5'" (U-3T#6)

MW-1 5" ' (U ST #6)

MW-1 5 ' (U8T#6'i

8/9/96

8/1 5/94

2/23/95

5/12/95

B/18/95

11/17/95

2/27/96

6/5/96

8/9/96

2/23/95

5/12/95

8/18/95

5/1 2/95

8/16/95

11/17/95

2/27/96

5/5/96
8/9/96

E/12/95

8/18/95

11/17/95

2/27/96

(3/5/96

8/9/96

5/12/95

8/18/95

11/17/95

2/27/96

0/5/96

8/9/96

5/12/95

8/18/95

11/17/95

ND (0 003)

ND (0.003)

ND(0003)

ND (Q 003)

ND (0 003)

ND iC 003)

ND (0.003)

ND (0 003)

ND (0.003)

ND (0 003)

ND (0 003)

ND lO 003)

ND (0.003)

ND (0.003)

ND(0003)

ND (0.003)
ND (0 003)

ND (0 003)

ND (0.003)

ND (0 003)

ND (0 003)

ND (0 003)

ND (0.003)

ND (0.003)

NDI0003)

ND (0.003)

0.013

ND (0 003)

NO (0 003)

0.6

ND (0.5l

ND (0 5)

ND f O . S i

ND(0.5)

ND (0 5)

ND (0.5)

ND (0 2)

ND (0.2)

ND (0 2 1

ND (0 2)

1.8

1.7

1 9

HiiiiK̂ iiH

ND(0.2)

ND(0.2)

ND (0.2)

ND (0.2)

ND (0.2)

ND (0.2)

ND (0.2)

S6:e "lotes on Page 5.
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TABLE 11
SUMMARY OF GROUNDWATER METALS AND NITROGEN DATA

DRAFT

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFLIND SITE
GEORGIA-PACIFIC CORPORATION

KALAMAZOO, MICHIGAN

MW-; 53 (LIST #6)

MW-15-11 (U5T#6)

MW-15' (UJT#6)

MW-1 6

V-1<:i^ ( I J :5T#6)

MW-15 (U£T#6)

MW-15" (L£T#3 i

( j :5T*6>

MvV-15J ;U£T361

_MA--1 7J (U£T#6)

MW-1'' : J (UST#6)

3' (LIST #6)

M'A'-1H2J ( I .JJ5TS6)

_MW-16'_(l.iST#6'i
MVA2C1 :

MW-2C'' :

2/27/96

6/5/96

8/9/96

5/12/95

8/18/95

11/17/95

2/27/96

6/5/96

8/9/96

2/27/96

6/5/96

2/27/96

6/5/96

9/96

2/27/96

6/5/96

8/9/96
2/27/96

6/5/95

NC (0.003)

ND (0.003)

ND (0 003)
ND (0.003)

N 0(0003)

ND (0 5)

ND (0 5)

ND CO 5)

ND (0.5)

0 9

1 2

1 5

N D . 0 5 )

ND iO 5)

0 5

N D i O . 5 )

ND (0 5)

0.6

ND [0 5)

0 6

2 5

2 4

6 1

ND (0.2

0.7

ND (0 2,

0.9

0 5

ND CO 2)

ND (0.2)

ND (0 2)

NP (0.2

ND (0 2 i

ND (0.2}

ND (0.2 i

ND (0.2)

ND(0.2)

ND(02 )

ND (0.2)

ND(02)

NDfO.2)

ND (0.2)

ND (0.2)

ND (0.2)

ND (0.2)

1 Deletion I mi:s tire shown in parenthesis.
2 ND - NatdstBctec.
3. S J - Stands, "d unit.
4. mtj'L • Milligrams par liter.
5. D.JP - i-Kilil cup! cate.
6. T''.)C • Tots I Crgiinic Carbon.
7. T:-:3 • To'.a Suspended Solids.
8. Resul ts are presisnted in nriliyrams per liter (mg/L).

EH£-15S'JLSi
1 Da .a cttaindd Iron quarterly monitonng reports submitted by American Hydrogeology Corporation to Michigan Department of Environmental Quality, dated November 28. 1993,

ALDUS! °, 1 £96 and October 1, 1996. Data from previous monitoring events were also summarized In these quarterly monitoring reports; these data have been included in 'his table.
2 Samples submitted to KAR Laboratories, Inc for analysis.
3 Samplss submitted to Wilson Laboratories for analysis.

' Da is obtained from quarterly letters to the Michigan Department of Natural Resources (MDNR) fron Georgia-Pacific Corporation (dated April 19, 1991, June 19,1991, October 28,1991.
.a-uaiy 1£, 1992, March 27, 1992, July 9, 1992, September 16,1992, January 8,1993 and April 28,1993) and letters from the American Hydrogijology Corporation to MDNR dated
j;eptsrn:er 14, 19!)5; November 28 1995; Augusts, 1996; October 1, 1996 and August 4, 1997.

5 SamDl=:3 submitted to.Anatach Analytical Laboratories for analysis.
6 Dalii obtained ''om quarterly letters to the Michigan Department of Natural Resources (MDNR) from Georgia-Pacific Corporation (dated April 19, 1991, June 19, 1991, October 28, 1991,

January 15. 1992, March 27,1992, Ju:y 9, 1932, September 16, 1992, January 8, 1993, and April 28, 1993).
8 MS'MJJC of ihis sample v/as analyzsci.
9 $e<' rjib'6 1 fo' information regarding the cleanup criteria used. Exceedances are bolded.

:;/i 3/2005
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DATE
DEPTH (H.)
2 - 15
3 - 3.5

11/26/2002
CHROMIUM (msAa)
330
H

COBALT (mgAg)
4.5 B
2.9 6

TP-3

LEAD (TOAa)
2500
NA

MERCURY (mqAq)
0.63 J
0.57 J

SELENIUM (mqAq)
1.2
1.6

SILVER (mqAq)
0.99 B
NA

DATE
DEPTH (It.)

12/18/2002
BEN20 (A) PYRENE (maAol
42 J

FlUORANTHENE (mqAql
48 J

PHENANTHREME

f S8-5 1
DATE
DEPTH (ft.1
10 - 12

2/6/1990
TOTAL BTEX (moAs)PO
2

MW-1
DATE
DEPTH (H.)
8 - 1 0

12/20/1989
TOTAL PAH (mqAq)
33

2/6/1990
TPH (mgAq)PG
[70

2/6/1990 :
TPH (maAa)
6 5

MW-2
DATE
DEPTH (ft)
4 - 6

12/20/1989
T 'H (maAslPG
22

/6/1990
TH (mqAq)PG
00

KALAMAZOO MILL
PROPERTY BOUNDARY

X: 645S3X02.0WG. 845S3X02. X03.TF
L: ON=- OFF='R£T
P: PAOESET/PLT-OL
5/12/05 SYR-B5-RLP L»F CHS

LEGEND:

u SOIL BORING LOCATIONS

B TEST PIT SAMPLE LOCATION

B PIPE INVESTIGATION SOIL SAMPLE
LUC A 1 1 UN

A BANK SOIL SAMPLE LOCATION

• S§ILABORING/MONITORINO W-a

e 1996 GRAB SAMPLE

a MONITORING WELL

0 UNDERGROUND STORAGE TANK
LOCATION

„ COARSE SEDIMENT SAMPLE
LOCATION WITH PCS ANALYSIS

o RNE SEDIMENT SAMPLE LOCATION
£ LOCATION

BANK SOIL SAMPLE LOCATION

LOCA110N WI1H

APPROXIMATE SURFACE SAMPLE
LOCAT1'

R»AREA
APPROXIMATE EXTENT OF THE

EA

NOTES:

1. PLANIMETRIC MAPPING, INCLUDING PROPERTY
BOUNDARIES, IS APPROXIMATE.

2. AERIAL IMAGE DERIVED FROM ORTHOPHOTOGRAPHIC
DATA BY AIR LAND SURVEYS, INC., FLOWN 4/24/99-

3. SAMPLING LOCATIONS ARE APPROXIMATE.

+. PG - SOIL SAMPLES TESTED WITH PORTABLE GAS
CHROMATOGRAPH.

5. NA - NOT APPLICABLE

6. ONLY DATA FOR DETECTED CONSTITUENTS EXCEEDING
THE MDEQ's INDUSTRIAL GENERIC CLEANUP CRITERIA,
IN ACCORDANCE WITH PART 201 OF THE NREPA AND
MDEQ'S RRD OPERATIONAL MEMORANDUM No. 1, ARE
DISPLAYED. DETECTED CONSTITUENTS WERE SCREENED
AGAINST THE MORE RESTRICTIVE OF EITHER MDEQ'S
GROUNDWATER/SURFACE WATER INTERFACE CRITERIA
OR DIRECT CONTACT CRITERIA (SEE TABLE 1 FOR
SUMMARY).

7. ADDITIONAL INVESTIGATION ACTIVITIES WERE
CONDUCTED IN AND ABOVE THE OXBOW AREA IN
APRIL 2005. THE RESULTS ARE ANTICIPATED TO BE
RECEIVED IN MAY 2005.

8. MILL LAGOON BOUNDARIES REPRESENT
PRE-REMEDIATION BOUNDARIES.

DRAFT

GRAPHIC SCALE

GEORGIA-PACIFIC CORPORATION
KALAMAZOO MILL AND FORMER HAWTHORNE MILL PROPERTIES

PREVIOUS INVESTIGATION LOCATIONS AND
CORRESPONDING CONSTITUENTS

EXCEEDING PART 201 CRITERIA - SOIL

BBU
8LASLAND, BOUCK * LEE. INC.
•ngfrtMn, icfcrtMs, aoonomfeji

FIGURE
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GPM-P-1-W
DATE

Total PCB (uqA)
12/18/2002
6.B

. APPROXIMATE
LOCATION OF
UNDERGROUND .
PIPE

/ UST 6
DATE
NITROGEN-AMMONIA (mg/L)

8/22/1990
210

-.- ;

RtFJSE AREA/

GEORGIA-PACIFIC
KALAMAZOO MILL
PROPERTY BOUNDARY

BOUNDARY

NATION A!
GYPSUM
COMPANY1^ OFFICE
CLRRlBER.r

:
I

••
%tfij&14&b

FORMER HAJjA/THORNE
MILL PROPERTY

SB-5
DATE
TOTAL BTEX (ug/L)PG

2/6/1990
2800

M/CH/G/W_.

MW-10
DATE
6/5/1996

TOTAL PAH (uq/L)
1.5

r ] i :
"FORMER

HAWTHORNE
MILL

\ CLA31FO

WS|2
DATE
ANALYSIS
PHOTOVAC 10S60
HEWLETT-PACKARD 5890A

9/12/1989
TOTAL BTEX (ug/L)
1200
1900

HIGHWAY

.V-'" • • • • ' & ? •

WILLOW BOULEVARD/A-SITE OU

ORAMC IC/UI

L
P: PACESET/PLT-DL
S/12/05 SYR-a5-RLP KMO GHS
e458M75/bATA/S45a3C02.DWG

LEGEND:

ii SOIL BORING LOCATIONS

0 TEST PIT SAMPLE LOCATION

PIPE INVESTIGATION SOIL
SAMPLE LOCATION

B PIPE INVESTIGATION WATER
SAMPLE LOCATION

A BANK SOIL SAMPLE LOCATION

a SOIL BORING/MONITORING WELL
LOCATION

e 1996 GRAB SAMPLE

1 SOIL SAMPLE FROM THE 2000
FOCUSED FLOODPLAIN SAMPLING
PROGRAM (RFF=REPEAT
SAMPLE)

a MONITORING WELL

o UNDERGROUND STORAGE TANK
LOCATION

• COARSE SEDIMENT SAMPLE
LOCATION

-f COARSE SEDIMENT SAMPLE
LOCATION WITH PCB ANALYSIS

o FINE SEDIMENT SAMPLE LOCATION

-f FINE SEDIMENT SAMPLE LOCATION
WITH PCB ANALYSIS

A BANK SOIL SAMPLE LOCATION

4- BANK SOIL SAMPLE LOCATION
VMTH PCS ANALYSIS

APPROXIMATE LOCATION OF
SOIL VERIFICATION SAMPLE
COLLECTED BY MDEQ

APPROXIMATE LOCATION OF
SOIL VERIFICATION SAMPLE
ANALYZED FOR PCB

APPROXIMATE SURFACE
SAMPLE LOCATION

APPROXIMATE EXTENT OF
THE REFUSE AREA

NOTES:

1. PLANIMETRIC MAPPING, INCLUDING PROPERTY BOUNDARIES. IS APPROXIMATE.

2. AERIAL IMAGE DERIVED FROM ORTHOPHOTOGRAPHIC DATA BY AIR LAND SURVEYS, INC.. ROWN
4/24/99.

3. SAMPLING LOCATIONS ARE APPROXIMATE.

4. PG - SAMPLES TESTED WITH PORTABLE GAS CHROMATOGRAPH.

5. ONLY DATA FOR DETECTED CONSTITUENTS EXCEEDING THE MDEQ'a INDUSTRIAL GENERIC CLEANUP
CRITERIA, IN ACCORDANCE WITH PART 201 OF THE NREPA AND MDEQ'S RRD OPERATIONAL
MEMORANDUM No. 1. ARE DISPLAYED. DETECTED CONSTITUENTS WERE SCREENED AGAINST THF
MORE RESTRICTIVE OF EITHER MDEQ'S GROUNDWATER/SURFACE WATER INTERFACE CRITERIA OR
DIRECT CONTACT CRITERIA (SEE TABLE 1 FOR SUMMARY).

6. MILL LAGOON BOUNDARIES REPRESENT PRE-REMEDIAT10N BOUNDARIES.

7. FOR GROUNDWATER SAMPLING LOCATIONS ASSOCIATED WITH MULTIPLE ROUNDS OF SAMPLING ONLY
DATA FOR THE MOST RECENT ROUND OF SAMPLING ARE SHOWN.

DRAFT
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PREVIOUS INVESTIGATION LOCATIONS AND
CORRESPONDING CONSTITUENTS EXCEEDING

PART 201 CRITERIA - GROUNDWATER
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Section 7

Former Hawthorne Mill Figure -
Total PCB Results, Non-PCB

Detections above MDEQ Part 201
Generic Cleanup Criteria
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SS-1
Dot*
Compound
Chromium
Mercury
Selenium
Total PCS

4/7/2005
Concentration (mg/ko.)
18
0.29
2.2
NO

Compound
Total PCS

4/7/2005
Concentration (mg/kq)
NO

SS-3
Dote
Compound
Total PCB

4/7/2005
Concentration (mgAg)
ND

FORMER HAWTHORNE
MIL . PROPERTY

I FORMER
r- HAWTHORNE
' MILL

APPROXIMATELY 12
LOCATIONS VISUALLY
SCREENED FOR PRESENCE OF
PAPER RESIDUALS

WC-2
Dote
Compound
Chromium
Mercury
Total PCB

4/7/2005
Concentration (mg/kg)
19
48
120 J

Depth (feet)
3
3
3

WILLOW BOULEVARD/A-SITE OU

WC-1
Date
Compound
Chromium
Mercury
Total PCB

4/7/2005
Concentration (mg/kg)
43
26
330 J

Depth (feet)
2.1
2.1
2.1

NOTES:

1. PLANIMETRIC MAPPING, INCLUDING PROPERTY
BOUNDARIES, IS APPROXIMATE.

2. AERIAL IMAGE DERIVED FROM ORTHOPHOTOGRAPHIC
DATA BY AIR LAND SURVEYS, INC., FLOWN 4/24/99.

3. TEST PIT LOCATIONS ARE APPROXIMATE.

4. EXCEPT FOR PCB RESULTS, ONLY DATA EXCEEDING
MDEQ PART 201 GENERIC CLEAN UP CRITERIA IS
SHOWN FOR EACH COMPOUND.

5. ND - NON DETECT

6. J - INDICATES AN ESTIMATED VALUE LESS THAN THE
PRACTICAL QUANTITATION LIMIT (PQL).

B

A

LEGEND:

APPROXIMATE BOUNDARY OF KALAMAZOO MILL AND
HAWTHORNE MILL PROPERTIES

APPROXIMATE EXTENT OF LOW LYING AREA

APPROXIMATE LOCATION OF LIKELY FORMER
WASTE OUTFALL

APPROXIMATE LOCATION OF TEST PIT

APPROXIMATE LOCATION OF SURFACE SOIL SAMPLE

500'

GRAPHIC SCALE

1000'
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LEGEND:
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APPROXIMATE BOUNDARY OF
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OUTLINE Of STANDING
——» STRUCTURES

NOTES:

1. PLANIMETRIC MAPPING, INCLUDING PROPERTY
BOUNDARIES. IS APPROXIMATE.

2. AERIAL IMAGE DERIVED FROM ORTHOPHOTOGRAPHIC
DATA BY AIR LAND SURVEYS, INC., FLOWN 4/24/99.

3. FORMER MILL LAGOONS AREAS EXCAVATED PER KING
HIGHWAY LANDFILL-OPERABLE UNIT AOC, 1999-2000.
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GRAPHIC SCALE

800'
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Section 8

Former Hawthorne Mill
Supplemental Soil Investigation

Summary Memorandum
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DRAFT

BLASIANP. BOUCK & LEE. INC.
/* ^i engineers, rc/'enHjft. economists

~ To: File #64585. 157 Date: 9/30/05

C" ! From: Kristina Gross/Patrick N. McGuire cc: Keith Krawczyk, MDEQ
^.^ Kenneth Callahan, BBL

^> Dawn Penniman, BBL
Ro: Former Hawthome Mill Supplemental Shari Kolak US EPA

Soil Investigation Activities Summary

Soil investigation activities conducted at the Former Hawthome Mill property -- associated with
the Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site (Superfund Site)- on April
7, 2005, are summarized below. Activities were conducted pursuant to agreements reached
dur ing a February 8, 2005 meeting with the Kalamazoo River Study Group (KRSG), Michigan
Department of Environmental Quality (MDEQ), and United States Environmental Protection
Agency (USEPA). These investigative activities are a continuation of activities conducted during
the Property Divestiture Study in 2002 (Georgia-Pacific Corporation Kalanui::oo Paper Mill
Property Divestiture Study Supporting Materials [Blasland, Bouck & Lee, Inc. (BBL), 2003]).
I n d i v i d u a l s present during the investigation included representatives from BBL (Patrick N.
McGuire and Kristina Gross), Georgia-Pacific Corporation (Georgia-Pacific; Paul Montney,
P.I:.), Terra Contracting, LLC (Terra Contracting; Doug Adair), and the MDEQ (Keith
Krnvczyk).

A total of six test pits were excavated at the Fomier Hawthome Mill property, in the vicini ty of
the former mill and clarifier (see Figure 1 for test pit locations). Three of the test pits, TP-7, TP-
S, ;ind TP 9, were excavated to 6 feet below ground surface (bgs), with discrete samples collected
at n t e r v a l s of 2, 4, and 6 feet bgs. The stratigraphy at TP-7 was similar to that observed at TP-8,
marked by the presence of a concrete slab at the surface followed by fi l l which included slag and
cinders wi th in the near surface, and red brick at approximately 5 feet bgs followed by dark gray
silt with brown and orange mottling at 5.5 feet bgs. Test pits TP-9 and TP-13 were excavated
east of the Former Hawthome Mill building. TP-9 was excavated adjacent to the former clarifier
and straddling an apparent concrete-block lined drainage ditch. Located adjacent to the
previously constructed TP-6, the TP-13 series was comprised of three test pits oriented in an east-
west "fan"-like formation, originating at a common point ami spreading outward from each other
froir. west to east, achieving a maximum distance apart, between each test pit, of apjjroximately 5
feel at the most easterly point. The TP-13 series was excavated to a depth of 2.5 feet bgs. At
locations TP-9 and TP-13, the soils from ground surface to approximately 1 foot bgs were a mix
of si l t and fine sand, organics (detritus and roots), and fill materials including cinders, ash. and
>lag. From approximately 1 to 6 feet bgs, grayish-brown fine sand with small shells were
observed. No odors, s taining, or nonaqiieous phase l iquids fNAPLs) were observed at TP-7, TP-
S, TP-9, or TP-13. Test pit logs for all locations, are included as Attachment A. Attachment B
pro1.' ides a photo log depicting the test pit excavations.

Addi t ional ly , three test pits ( W C ' - I , WC-2. and WC-3; see Figure 1) were excavated wi th in the
Oxbow Area to collect soil samples for addit ional characterization of the soil/residuals that would

i ius;:F:svnA\TLA05O37r.i680-mernodc>c Transmitted Via E'.msil
B-4585.157 Page 1 of 2



DRAFT
Hawthorne Mill Supplemental Activities

9/30/2C05

potential ly be consolidated at the A-Site. WC-1 and WC-2 were excavated to approximately 2 to
2.5 feet hgs and WC-3 was excavated to 3.7 feet. For all three, samples were collected from a
l;:yer of paper residual at approximately 0.25 to 1 foot bgs. Approximately 25 feet east of WC-2,
a 4 inch steel pipe was observed running NW-SE, toward the channel and into the Oxbow Area
(:-ee Figure 1). A sample of material from within the pipe was collected at a brsak in the pipe,
approximately 30 feet east of WC-2 (sample designated as Waste Outfall 1). The photo log in
Attachment B provides photographs of the 4 inch steel pipe. The general stratigraphy observed at
tit "WC" series of test pits was marked by organic matter at the surface and brown silt and sand,
followed by brownish-orange fine sand. Test pit logs for all locations are included as Attachment
A.

Five surface samples were collected relative to the oxbow - two north of the oxbow (NS-1 and
NS-2), and three south of the oxbow (SS-1, SS-2, and SS-3); see Figure 1 for sample locations.
Prior to collecting these samples, the north and south areas were probed using a shovel to
determine if paper residuals were present; probing locations focused on low lying areas -
expecting that residuals would flow and deposit based on local topography. Paper residuals were
nol observed, however, the samples collected in the area south of the channel focused on highly
oiganic soil within several low lying areas and the samples collected from the area north of the
channel focused on locations where cinders were present.

All samples were sent to Severn Trenl Laboratories, Inc. (STL) in Burlington, Vermont, for either
analyses of TCL/TAL analytes or PC'B only. Ses Table 1 for a summary of samples and analyses,
see Table 2 for details on analytical results.

At tachment

KVVCVkmg
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DRAFT

TABLE 1
SUPPLEMENT SOIL INVESTIGATION SAMPLING INFORMATION

GEORGIA-PACIFIC CORPORATION
FORMER HAWTHORNE MILL PROPERTY

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
KALAMAZOO, MICHIGAN

_
4/7/2005

Soil
Soil

WC-3
TP-7(2')

X

4/7/200!:> Soil TP-7(4')
Soil TP-7(6')
Soil TP-8(2')

4/7/200i:>

4/7/200;:.

Soil TP-8(4')
Soil TP-8(6')
Soil TP-9(2')

X

X

X

X
X

_4/7/20pj:i
4/7/2"oo;:r

Soil TP-9(4')
Soil TP-9(4') MS/MSP

X
X

4/7/200;:. Soil TP-9(6') X X
4/7/200;:.

jJ/7J2opj;._
4 /7 ' 20 :

Soil SS-1
Soil SS-2
Soil SS-3

NS-1
Soil NS-2

4/7/200E Soil Waste Outfall 1
X

X

.4/7/2 005
4/7/2005"

Soil PUP 1. collected at TP-8(2';
Water Trip Blank/Temp. Blank

TCI.. - Tarrjet Compound List
TAI. •• Tarcjet Analyte List
PCEJs - po:ychlorinated biphenyl
VO'Cs •• Volatile Organic Compounds
SVOCs - Semi-Volatile Organic Compounds

F:\USERS\TL'VTLA05\33751680-Table l.xls
9/30/2005 Page ' of 1



GEORGIA - PACIFIC CORPORATION
I-UKMER HAWTHORNE Mil I. PROPERTY

HLUtU HAHtK, INC/PORTAGE CREEK'KALAMAZOO RIVER SUPERFIJND SITF
KALAMAZOO MICHIGAN

Sample DepiMfeH)
Duie Collected:

V OO

J.-'-Truhlorabrnzene

.: •J-TnnicLh'.lbcnrfne
:?-EiuianDiif
:-H«anone

(4-lsL'prop\l(olucr.c

Ac none
'Brnzrur

Brumumclhane
r.irbon D:iulMJf
' tiloronicihane
Eih\ Ibrnzenr

HcxjchlnrobuMdiLTie
MciJv.l Iodide
n-Biitvlbfiizene
Naphihalrne

™ec-Burv!ben;cne
.->rvrene
--iucn<:

Tnchlcrc-rihcne
•'-.- lcnc im.pi

H-Xylrnc <o'

[SVQCi

r.-t.^-Trichlorophenci]
V \1rrh-. Imnhih jUn*

4-MrJr.lphenoi

•XcciuphUiene
•\ce.ijphthvlcnr

•\nihrjccnc

Bcfizui jianihraiene

Brnzoib 'tluaramhcnf
Bcnzciic.h.i ipcr\ !cne

Ns'I-Bhvlhev.-l iphihjl.jic

Bur. Ibcnr.lrhihjljie
•.jrtwolc
'. hrvienc

lOi-ii-burJphihaljir
II .'ibrnii'a.ti'an'.hticerw
L'lbcnzohujn
Kluorinihcnc

Fluurntc
'•!-Jk-:;3, I.;..'-^ 7 - i t f i c
i '-• jphlh-ilrnr

•rv.!,-ii.-n[or-7>i'ri '

[^r-.ir'^rrT:;
Fvrene

PCBs
;Aroc lor i:4:-

jJAri.- i lor 1 ;<•!

[Aiotiur |>J
|[Toul PCBs

Units

^kp

u^EU&KS
U&IE
ugVg

ue.Vc

u&lj:

"&H
i;£tg

ujikp
ug.1:g

"&*g
ug\g

U2\£
uf-Vp
ug'lg

u&Vg
lie l:g

ugkg

"gl-E
uglg

ueie
-t^-£

"s^s
us IE
•liig
uglfi
uplg

UC\E

ujag

"B*S
ugAg

ucU

US16

"B*E
U,,VS

ugVg

I1E1.£

uglg

"EiB
ilflg
.iili;

"S. "6

ueU

utkS

UK IB
list?
llglE

iu-1

04.07/05

R

R
i6j

9l.'J

R

NO EJ

9UJ

•>UJ
9 L'J

9UJ
R

R

•5 UJ
R

R-
R

R

16J

9UJ
R

R

I300U
:3oo

>:ou
520 u
520 L

61 J

:c>o ;

:5o j
1 1 0 J

i :o j
31 J

53 J
.' 90 J

:" j
33 J

:.<r> J
550

?:oi:
T9 j

!80
I'ul.I.

s;o
S30

7 S U

220
5F J

:"* :

j^j-«

(M'07/05

9 S LIJ

g c i : i

:-j
9 S U J

9 f L'J
uni

9 s i:j
9 S L:J

9 S 1JJ

9 S U J
9SUJ

9 S U J
9 « U.'

9 ! L'J

9»L'J
9 ^ UJ

9 8 U J
3 •< !

9 S U J
9 S U J
9 S !.'.'

I200U
i"o :

-160 U

-160 U

•160 U

460 U

J- J

45 J
<n ;

460 1;
460 1 '
460 U

6: j
460 U

460 lj

34 J

100 J

46U U

:sj
S O J

pr-'i r

;:o j
91 J

•"OL
"OL

-oc
ND

iO-1

04/07/05

R

lOL'.i

.'ij

1 0 UJ

3 1 J

340.'

10 UJ

10UJ

1 0 L'J

;ouj
IOUJ

R

1 0 L'J

R

R

1'JUJ

IOUJ
6 6 J

IOUJ
10 L'J
I O U J

1 "00 U

uVO UJ

690 U

690 U

690 U

690 U
1 1 0 J

i:oj
140 J

690 U

690 U

690 I1

1 5 0 J
6"0 L'
690 U

690 U

::oj
690 U

&S J

• 90 U
1 -.-,,-, 1

96 J

:^o j

1'50 L'

100 Li
1 on n

ND

;>5-^

04/07/05

NA

N-\

NA
NA

NA

NA

NA

NA

NA

NA

NA

NA
NA

NA

NA

NA

NA
NA

NA
NA

NA

NA
:\A
NA

NA

NA

NA

NA

NA
NA

NA
NA

NA
NA

NA

NA
NA
NA

NA

NA

NA
NA

N \

NA

NA

in L1

5 0 i;
<r, >_>

ND

SS-3

04'07/05

S'A

NA

NA
NA

NA

NA

NA

NA

NA
NA

NA

NA

NA

NA

NA

NA

NA
NA

NA
NA

NA

NA

NA

NA

KA

NA

NA

NA

NA

NA

NA
NA

NA

NA

NA
NA

NA
NA

NA
NA
NA

NA
NA
NA

<Ci l.l

st'L

:•- L'
Np

TP-7U')
2

OJ,'07i05

3 S L'J

3 5 U
R

3 SU

3H'J

:-;j
O S 7 J

3 S L'J

0 "9 J

3 .- L'J

3 SI!

3 • UJ

3 SU
3 s UJ

3 S UJ
3 « U

i : j
: i j
3 S U
3 3 L'

3 ? L'J

900 L'

6; j
360U
:oj

3 601'

4 " J

::o j

:oo j
ro I

3'.0 U

36 '1 U

3: j
NO J
360 L1

40 J

:4 j
560
IS J

1 50 J
:- 1

:EOJ
490

54 LI
54 U

.' : L'
ND

TP-7(4')
4

(MWNUS

' 5UJ

" 5 U

R
75 U

-5 L'J

35J
~5 U

-5 L'J

69 J

-5 UJ

7 5 U
- 5 1 1J

"5 U

" 5 L'J

•".5 L'J

7 ! U

- 5 L'J
2 5 !
7 5 U
- t U
1 ' U'J

1 1 'JO U

no J
450 U

450 U

450 U
410 M

:9 j

450 L ' J

450 U

4501 '

35 J

410 U
43 J

41H U

4501'

3.' J

?! J
450 I.'
410 U
,,, ;

;-: j
45 J

6S I'

5" 1

•.? L'
57 J

TP-7(t>')
6

&4/07/OS

6 ^ ' 'J

6 n LJ

43J

l> • L'J
6 7 1,'J

34..i EJ

6" L'J

i- ~ L'J

6 " UJ

6 ' U J

6 n L'J

6 7 UJ
: 4 j

6'1'J

6" L'J

6"L 'J
( , 7 1 1 ]

: s j
f. - Ml

6 ~ L'
6 7 ' 'J

1 300 U

5 1 0 L'J

M'-'U

•I'.'l'
:10l:

5 1 0 U

5 1 0 L'

510 I ' J

S J O U

5 1 0 U

M'Jli
5 1 0 U

< I O U
<10U

M'JU
< 10 U

5 ! 0 U
5 1 o U

< 1 n L'

! ". ; L

510 U

5 1 0 U

"U
— n

ND

TP-8(2')
2

04/D1J05

4 6 1 'J

4 6 U

9 : J

4 6 U

4 6 L'J

- ~ 6 J

1 3 J

4 6 U J
: j

4 6 L'J

4 6 U

4 6 L'J

4 6 U
4 6 UJ

4 6 U J

4 6 U
4 6 1 M

2 ~ $

10

4 6 U

4 6 UJ

960 U

-5 J

isnu

3 SOU

:o j
35 J

560

440

IKO J

490
3SO U

-3SOU

3X0 U

550

5«nu
69 J

21 J

SSO

3VJ 1.'
UO .1

960 L

I60J
1100

5 7 1 ;
i- u

ru
ND

'IP-S(4')
4

04/07/05

3 9 L'J

39 U

i:J
3 9 L1

3 9 L'J

no J
0 95 J

? 9 UJ

4.2

3 9 L'J
3 9 U

3 9 UJ

3.9 U

3 9 L'J

3 9 UJ
3 9 L'
1 1) 1 '!

7. 5 J
17

3 9 L'
3 9 L'J

1 1 0 L'
45 J

360 U

3 r.O L1

360 U

43 J

450

440

1^0 J

390
360 L1

I S ' J J

:6 J

490
360 L1

/ ,4J

1! J

S50
3<,r r

1 "0 J
4.. J

9 1 0 r
:io.'
970

51 M

55 U

55 L'

ND

TP-8(6')

• . . ' • , « " ' •
• 04107/1)5"

6 L'J

6U
4:J

6U

6UJ

390 EJ

1 2J

6UJ

6U

6UJ
6U

6UJ

6 U
6UJ

6L1J

6 U

~ L'J
4 1 J

-" -If '
6U

6UJ

1400U

140 I'J

540 U

«40 U

540 U

540 U

540 U

> 4 0 U
540 L'J

540 U

540 U

540 U

540 U

<40U

540 U

540 U
140 U

540 U
140 1 1

140 U

<4, j [ :

1 400 I ;

540 U

540 U

S2U

s:u
*2 U

ND

T?-9(2')
2

04/07)05

R

5 5 UJ
19 J

5 5 U
R

500 EJ

5 SU

5 5 L'J

4 SI

5 5 UJ
5 5 L'J

R

? 5L1
R

R

5.5 UJ
1 5 U'J
4 9 J

5 5 U'

5 5 UJ
5 5 L'J

1 Of/0 U
i:oj

410 U

410 L'

410 U
45 J

180J

160 J

M O J
160 J

220 J

410 U
30 J

2:0 J

410 U
32 J
39 J

420
4 1 0 U

XS J

5; j
1 iVrfi ! ;

320 J
3X0 J

62 U

62 U
62 U

ND

TP-9W)
.' 4 "

04/07/05

4 7 U

1 8J
10J

4 7 U

4 - U

63 J
4J

4 7 U J

- - 7 -

4-UJ

1 SJ

4 ' U

4 7 U
4 7 U

4 7 U

4 7 U

4 7 L'J

S 3 J

4 7 L'
2 .5J
1 1 J

1100 LI

430 UJ
430 U

4 3 0 U

430 U

430 U

430 U

430 U

430 L'J
430 U

43 OU
430 U

430 U

430 U

430 U
430U
430 U

430 L'

I30L!
430 U

4*0 I.
1 run 1 1

430L'
430 U

65 U

65 U

65 U
ND

: TP-9(6')

- ... " 6f •
04/07/05

4 4 U J

4 4 U
I3J

4 4 U

4 4 U J
1 [0 J

19J

44LU
3 1 J

4 4 U J

44 U

4 4 U J
4 4 U

4 4 U J
44UJ
4 4 J

4 4 U
2 8 J

4 4 U

4 4 U
4 4 U

100011

2 6 J

420 U
45 J

420 U

100 J

200 J

170J
150J

1 7 0 J

420 U
420 U
90 J

220 J
4MU

40 J
33 J

• • • - ' • 660
53 J
UOJ

5 K J

1 (V«l T.I

•"• 530*'- ' ' -
"•-':'470 "•>•

63 U

63 U

63 U
Nt>

WASTE OlirFALL-I

. '. --04./07/05

N.A

NA
NA

NA

NA

N.A

NA

NA

NA
NA

N'A
NA

NA

NA

N.A

NA
NA
NA

NA

NA
NA

NA

NA

NA

NA

NA

N.A

NA

N.A

N.A

NA

NA
N.A

N.A

NA
NA
NA

NA

N.A

N.A
N.A
NA

r.'A
NA
NA

86 U

'•'•'- 610 i
•.• «!2IO '--'. '••-

.-•:•-•-•.- 820"!";- -; "

WC-1

2.1
0*07/05

S 7 U

S 7 UJ
81 J

7.1 J

S 7 U J

2300 DJ

8 7 U

8 7 U J
3.2 J

3 7 U J
87UJ
3 6 J

S.7U
24 J

9 S J

3.7 L'J

6 / L'J

6 8 J

a .• u
S 7 U J
8 7 U J

42 J

590 U
190 U

590 U

590 L'

590 U

190 UJ

590 L'J
590 UJ

590 UJ

590 L'
590 U

61 J

590 LI
590 UJ

590 U
44J

ivO U
590 L'J
190 U

6C J

31 J
99 J

• '-110.

170 •
46 J

326 J

WC-2
J r •'••

04/07/05

150 U

8 U J
96 J

.""IP

150U

I300DJ

8U
1 S J

1 8 J

4 0 J

SUJ

150U

^s:<i;r
150U

150U

SUJ

* UJ
5 2 J

b U

S U J
S U J

! <00 U

2 S J
26 J

560 U

560 U

560 U

4S J

560 U

560 L'J
560 U

560 U
560 U

560 U
68 J

560 LI

560 U

560 U
64 J

1t,0 L'
560 U

56C 1 '

; 4c-o L:
41 J
SI J

S3 U
7 6J

46 J

122 J

WC-3

3.7
04/07/05

I 5 0 U

7UJ
5 S J

7U

I50U
1 800 DJ

71!
2 S J

5.3 J

7 OUJ

7UJ

I50U
7 U

150U

150U

71.U

7 U
4.2 J

7 L' 1
7UJ
7 UJ

1903
34 J

550 U

550 U

550U

550 U

550 U

550 U

550 L'J

550 U
550 U

550U
550 U

5 SOU
550 L'
550 L'J

550 U
70 J

55u u

5 50 UJ

"Of
340 j'
37 J

130J

!".-S10'
' "300 •

'-'•WOa-

<f 1280
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DRAFT

GEORGIA - PACIFIC CORPORATION
:GmviER HAVVTHORf-JE Mii_L PROPERTr
/PORTML.C CkctrVKALAMA^UU KlVtK bU^bRFUND SITE

rlALArviAZOG, MiCriiGAiN

«!";.•!• !D:
Sample Depth (fed)

Date Collected:

Pr i i i c ld r s
4 . 4 - t J D D
4.4 ' -PDE
,4.4' .DDT
V,d™

t i lphj-Oilrrdai i r
M f l u - B H C
D i f l d n n

Cjmma-Chlord jnr
Hcputhlor
Hrpuchlor cpoxide
Minis and C ian ld i
A l u m i n u m
Annmom
Arsenic
Banum
[Ber\ Ilium
'.aaniium
!':.:!::--
fTiTOmium

Coppa
Ton

Lejd
Magnes ium
Maneancsf
Mrrcjr/

N i c k e l
fou j smm
Selenium
Sodium
rhdlhuin

1* ana j ium

|Miscd!aneou>

jsnlid; . Pe rcen t

Uti l l ,

•Jt^S
uj^p
USV

.^kf
ug'Vg

ug^B
u£^e
ugig
u§-kg
u p k p
ujV.?

mglig
mi kp
mp.ke
me kg
mii'kE
m p k s

I . .LJ r,f.

mgtg
mgl'S
..if kg
ni£ "kg
niEtE
me se
mg-kg
mglig
mg"kg
mg-kg
mg-kp

m p k f i
meVg
mgl:g
mc"kg

NS-I

04/07/05

i > 2 1
11
31

I 6 'J

: 6 U
: oil
5 : u
5 2 Li
2 6 u
2.6 U
2 6 U

49f>OJ
3 5 B
27 11
354
2.S
I.I '

3150
11.9
11.8
72.5

13WO
543J

817
211
0.13
23-8

456 B
2.1

101 B
1 3 U

. 34.9
211

6-1 3

M •:

04/07/05

4 ^ U

4 7 U

4 7 U

: 3 u
231 '
2 3 U
4 - L '
4 - L '
: 3 u
23 I!
:3 u

2POJ
0 S9 B
23 U
82.3 '
0.83 '
03 B
4 I S O
6.1
4 B
352
5370
54 5J
36S B
56.3

0.09J
9.4

183 B
1.2

I 0 6 B
1 1 I1

10
81.8

^1 1

SS-1

04,'07/OS '

• u
7 U
7 U

3 5U
3 5U
3 ! U
-L1

•u
3 5 U
3 5 U
3 51'

9o:oj
1 2 B
44 3J
198
1.1
I . I

' • 10700
18.7

6 2 B
• 40.3

45200
I U I J
2^7n
434
029
12.6

658 B
2.2

96 6 I.'
1 7U

267
152

47 ""

ss-;

04/07/05

N A
NA
NA
NA
NA
NA
NA
N A
NA
NA
N A

NA
NA
NA
NA
I M A
NA
NA
NA
NA

N A
N A
N i

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

;o-J

04.-07/05

NA
NA
N A
NA
N A
NA
N A
NA
NA
N A
N A

N A
MA
N A
N.A
NA
N.A
N.A
N A
NA
N.A
N.A
\'A
v \
NA
N.A
N.A
N A
N.A
N.A
NA
NA
N.A

N A

fi---(i )
1

04/07/05

3 t. U
3 6 U
i /. [ [

1 8 V!
1 8 U
1 S U
3 6 'J
3 6U
1 SU
1 SU
1 S U

4450J
0 36 I.1

S 2 J
48.4
047 '
03 B
7SOO
8. 1 ' '

4 1 B
1 1 1

13600
1 1 M
23CO
277

0 0:4 B
85

443 B
0 3" I.'
43 4 L:
" 7 5 U

142
382

q; 1

IIMK)
4

04,'07,'05

46 U
J 6 L '
J 6 V

: Ji'
: 3 u
: 3 u
' •; u
4 6 U
23 U
2] U
3 3 L1

2430J
" 53 B

12 3J
•93.7

1.5
0 IS B
9460
5.9

3 2 B
17.3

11900
5 5J
T&7
137

0.25
7.1

4S1 B
0.79

63 V B
1 U
134
194

•' 1

l f-7(0 ')
6

04/07/OJ

5 1 L'
5 1 U
t ; ij

2 6 U
2 c L '
2 6 L '
1 : L'
5 1 U
2 6 I1

2 6 1 '
: 6 n

S.360.1
061 U
69 U
172

- 0.83 -
1 2

6990
•" 17.7 '

12.1
8

95200
S(.J
2160
2510
0 1
11

414 B
0.9

~: 4 t1

1 4 R

31.4
65.2

64 V

1T-8(I')
2

04/07/05

3 SI '
3 SU
7 S U

1 9 1;
1 9U
1 91'
3 S L'
3 SU
1 9U
1 . 9 U
1 9U

5030J
Q J 4 U
14 3J

55
0 46 B
022 B

'• • 21900
-. 8.9

43 B
11.3

16500
I 0 2 J
4330
254

0.079
7.8

511 B
0.67

'2 S U
n Q^ 1

193
41.8

s-:

TP-8(4'J
4

04/07/05

3 "Li
3 7 U
3 7 1
\ K 'J

1 SU
1 SU
3 7U
3 - U
1 SI1

1 S L!
1 S Lr

9-40J
101 B

6J
99.3
091

0 37 B
39300
128
52
13 1

30600
51 -J
/-*ov
371
0.1
87

1130
0 3 S L '
3 1 V B

< - * — < '

21 8
467

•yo 7

TP-«(6')
6

04/07/05'

5 5L1

5 5 U
5 5U
2 7 U
2 .7U
2 .^U
5 5 U
5 5 U
2 7 U
2 7 U
271.'

10400J
067 U
33 4J
187

0 S B
11 •

- • • 4 2 9 0 0 " ' "
' 19.6'-'

" '8.4'- •'• '
" 8.4 -

' 56000." V'
10 5J

• S600
•1850.- '

0.3" '
•13.4'
474 B
'•2:5 '

79 7 U
i d t t

29
702

61 3

TP-9U')
• • : ' • • ' . 2

04/07/05 •'•

4.2 U
4 2 L '
4 2 U
2 ', U
2 1 U
2 1 U
•i 2L:

4 2 U
2 1 U
2 1 U
2 1 U

6200J
068 B

14J
142
1.4" -

• 0.67'

--:-"1tiVI:-.''
'•••"\ffriJ.

' :- -7.6- '-•
'•"'44'.5' • • •

21900 •
50 4J
2520 '

• -714 '
." • 0.68". • • ' •

' •15.1 •
' - ' 6 6 1 ' . •
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Date Start/Finish: 4/7/2005
Excavating Company: Terra Contracting

Operator's Name: Doug

Backhoa: Komatsu 600PC

Northing: NA
Easting: NA
Surface Elevation: NA

Test Pit Depth: 6.ffbgs

Field Person(s): Kristina Gross

Test Pit No. TP-7

Client: Georgia-Pacific DRAFT
Location: Georgia-Pacific

Former Hawthorne Mill Property
Kalamazoo, Michigan
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Stratigraphhc Description

HHl CONCRETE (former buUdlng slab).

X

X

X

*.'. •

I— Z-

Brown fine SAND, little SHt and Organtcs (Roots), dry, loose.

Black fine to medium SAND, itte Cinders, Ash, and Slag, dry, loose.

Orangish-brown fine SAND, moist, loose.

Black fine to medium SAND, some Cinders, trace Slag, interbedded with red
Brick and Mortar, dry, friable.

Dark gray SILT, light brownish-orange mottling, moist, stiff.

Engineer's/Geologist's

Notes

TP-7 is located 85 north of gate entrance, 79 east of

See photos 1-14 through 2-4 for TP-7

-

-

«w— '•̂ -w— -^^^-w- (g; Remarks: NA = Not Applicable/Not Available; bgs = below ground surface.

•-*•£ •h-̂ F I Soil samples TP-7(2'), TP-7(4'), and TP-7(6') collected for TCL/TAL Metals, PCBs,
• ^kH ^fcB > Pesticides. SVOCs, and VOCs.

BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists

Project: 64585.157
Data File: TP-7.dat

Template: J:\Rockware\Logplot2001\Logfiles\64585\Testpit2005.ldf
Date: 4/11/2004
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Date Start/Finish: 4/7/2005 Northing: MA Test Pit No. TP-8 r\W* A f
Excavating Company: Terra Contracting Easting: MA |j 1J t\ t
Oo^cr-. Nam.: Doug Surtac. Ehvatton: NA Cl̂ t Georgia-Pacific -VIA -̂IF

Backho*: KomatsuBOOPC Test PH Depth: G.ffbgs . „ ^
Location: Georgia-Pacific

Former Hawthorne Mill Property
_, . . _ , % ., . .. _ Kalamazoo, Michigan
FWd Parson(s): Knstana Gross
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Stratigraphic Description

CONCRETE (fcxmer building Xd>).

Black V» SAND, little SHI, red Brick, Slag, and Clndera. dry, IOOM.

Orangish-brmm fine SAND, ltde wen rounded line to medium Gravel, moist,
loose.

Black One to medium SAND, title fine to medium subangular to subrounded
Gravel and Slag, Cinders, moist, loose

[ Red BRICK.
\. S

CONCRETE pads at 5.7 bgs. Appear to be likely foundation for Z x 4' concrete
blocks. Between Concrete footers, dark gray SILT, light brownish-orange

\ mottling, moist, stiff. /

Engineer's/Geologist's

Notes

TP-8 located 80' north of gate entrance and 1071 east of
fence.
See photos 1-10 through 1-13 for TP-8.

**^ •̂ •~ ̂ î̂ ^ *̂ ® Remarks: NA = Not Applicable/Not Available; bgs = below ground surface.

•_*•£ B— ̂ L I Soil samples TP-8(2'), TP-8(4'), and TP-8(6') collected for TCL/TAL Metals, PCBs,
• ^fc • ^fc • j Pesticides, SVOCs, and VOCs. DUP 1 collected at this location.

BLASLANO, BOUCK & LEE, INC.
engineers, scientists, economists
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Project: 64585.157
Data File: TP-8.dat

Template: J:\Rockware\Logptot2001\Logfiles\64585\Testpit2005.ldf
Date: 4/11/2004
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Date Start/Finish: 4/7/2005
Excavating Company: Terra Contracting

Operator's Nairn: Doug

Backhoe:

Northing: NA
Easting: NA
Surfac* Elevation: NA

Test Pit Depth: 6.0'bgs

Field Person(s): Kristina Gross

Test Pit No. TP-9

Client: Georgia-Pacific DRAFT
Location: Georgia-Pacific

Former Hawthorne Mill Property
Kalamazoo, Michigan
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Stratjgraphic Description

Surface littered with Organic Debris (Leaves, Branches). Black SILT and fine
, SAND, some Organics (Roots), dry, loose. ,

Light brownish-orange fine SAND, loose, moist.

Light grayish-brown fine SAND with Organics (Shells), little medium to coarse
wen rounded Sand and fine to medium well rounded Gravel, moist becoming wet
at S.S bgs, loose.

Engineer's/Geologist's

Notes

TP-9 located 38 east of former dander foundation.

Test pH was excavated sllghtty east of former clarifies
foundation to include a north/south running apparent
drainage ditch (lined with ? x 3' concrete blocks). Ditch
appeared to be a surface feature only. Sots excavated
under the ditch were similar to those on the east and west
of the ditch.

See photos 1-5 through 1-9 for TP-9.

-

-

-

_^__^^_^___^_^_ Remarks: NA = Not Applicable/Not Available; bgs = below ground surface.

•_£ •— i£ • Soil samples TP-9(2>), TP-9(4'), and TP-9(6') collected for TCL/TAL Metals, PCBs,
• ^fcH ^kB j Pesticides, SVOCs, and VOCs.

BLASLANO, BOUCK & LEE, INC.
engineers, scientists, economists

Project: 64585.157
Data File: TP-9.dat

Template: J:\Rockware\Logplot2001\Logfiles\64585\Testpit2005.ldf
Date: 4/11/2004
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Date Start/Finish: 4/7/2005

Excavating Company: Terra Contracting

Operator's Name: Doug

Backhoe: Komatsu600PC

Northing: NA
Easting: NA
Surface Elevation: NA

Test Pit Depth: 2.5'bgs

Field Person(s): Kristina Gross

Test Pit No. TP-13(1), TP-

CHent Georgia-Pacific

Location: Georgia-Pacific
Former Hawthorne Mill Property
Kalamazoo, Michigan
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Stratigraphic Description

Surface littered with Organic Debris (Leaves, Stanches). Brown SILT and fine
SAND, some Organic* (Roots), dry, loose.

Black fine SAND, some Cinders and Ash, dry, friable.

/ Light grayish-brown fine SAND with Organics (Seashells). moist, loose. N

Engineer's/Geologist's

Notes

TP-13(1) is located 31' northeast of TP-119. and 30- north
ofOPT-3. TP-13<2) is located (T south of TP-13(1), and
TP-13<3) is located 8' north of TP-13(1).

See photos 2-5 through 3-3 for TP-13 series.

Lithotogy was similar at alt three locations.

-

'•̂ f-l^^ f̂*~^ "̂̂ r ig> Remarks: NA = Not Applicable/Not Available; bgs = below ground surface.

B— ̂ ?_ B~"̂ C I No so^ samples were collected at these locations.

• *• M ̂
BLASLANO, BOUCK & LEE, INC.
engineers, scientists, economists

Project: 64585.157
Data File: TP-13(1).dat

Template: J:\Rockware\Logplot2001\Logfiles\64585\Testpit2005.ldf
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Date Start/Finish: 4/7/2005
Excavating Company: Terra Contracting

Operator's Nairn: Doug

Backhoe: John Deer 502 TS

Northing: MA
Easting: NA
Surface Elevation: NA

Tost Pit Depth: 2.1'bgs

Field Person(s): Kristina Gross

Test PH No. WC-1

Client Georgia-Pacific DRAFT
Location: Georgia-Pacific

Former Hawthorne Mill Property
Kalamazoo, Michigan
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Stratigraphic Description

Surface Uttered with Organic Debris (Leaves, Branches), and a thin veneer of
SSL Bluish-gray day-Wee Material, dry, sWI.

Dark brown SILT, little Clay and fine Sand, dry, sofL

Light orangish-brown fine SAND, moist to wet, dry.

Engineer's/Geologist's

Notes

WC-1 located 10.61 southwest of TP-44.

-

-

-

«=_ -•̂ •̂ •— •̂ •V^F" ® Remarks: NA = Not Applicable/Not Available; bgs = below ground surface.

B—^P H—^? I Soil sample WC-1(1015) collected for TCL/TAL Metals, PCBs, Pesticides, SVOCs,

I BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists

Project: 64585.157
Data File: WC-1.dat

Template: J:\Rockware\Logplot2001\Logfiles\64585\Testpit2005.ldf
Date: 4/11/2004
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Date Start/Finish: 4/7/2005
Excavating Company: Terra Contracting

Operator's Name: Doug

Backho*: John Deer 502 TS

Northing: NA
Easting: NA
Surface Elevation: NA

Test Pit Depth: 3.01 bgs

Field Person(s): Kristma Gross

Test PK No. WC-2

Client: Georgia-Pacific DRAFT
Location: Georgia-Pacific

Former Hawthorne Mill Property
Kalamazoo, Michigan
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Stratigraphic Description

Surface Kttared with Organic Debris (Leaves. Branches), and a thin veneer of
Silt, amah-gray day-Tike Material, dry, sttT.

Dark brown SILT, little Clay and fine Sand, dry, soil.

Light orangish-brown fine SAND, moist to wot, dry.

Engineer's/Geologist's

Notes

WC-2 located 5.4' north of TP-50, and 251 east of the
apparent end of the likely former waste outMl pipe.

-

-W— ^«aw-W— ••̂ ^^^T ® Remarks: NA = Not Applicable/Not Available; bgs = below ground surface.

»— •»? 1— ̂ aW I Soil sample WC-2(1040) collected for TCL/TAL Metals, PCBs, Pesticides, SVOCs,
• ^kH ̂ kB j andVOCs.

BLASLANO, &OUCK & LEE, INC.
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Date Start/Finish: 4/7/2005 Northing: NA Test PH No. WC-3 r\ |̂  A r
[Excavating Company: Terra Contracting Easting: NA 11 Laf J^ |i
Operator". Name: boug Surfac. Elevation: NA Cll.nl: Georgia-Pacrfic aLTIX^

BacKhoa: John Deer 502 TS Te* Ptt Depth: 3.T bgs .̂̂  ^^^

Former Hawthorne Mill Property
_. .._ , . ., ... „ Kalamazoo, Michigan
Field Person(s): Knsbna Gross
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Stratigraphic Description

Surface littered with Organic Debris (Leaves, Branches), and a thin veneer of
SKI Bluish-gray day-like Malarial, dry. stiff.

Dark brown SILT, little Clay and fine Sand, dry, soft.

Light orangish-brown fine SAND, moist to wet, dry.

Engineer's/Geologist's

Notes

WC-3 located 53' northwest of TP-41 , and 7S northeast
ofTP-42.

-

-

-
-W-"̂ '̂̂ H~ *̂« -̂̂ r' ® Remarks: NA = Not Applicable/Not Available; bgs = below ground surface.

•— ̂ P B— -^? I Soil sample WC-3(1 053) collected for TCL/TAL Metals, PCBs, Pesticides, SVOCs,

i 6LASLAND, BOUCK & LEE, INC.
engineers, scientists, economists

Project: 64585.157
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Attachment B

Test Pit Photo Log
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Approximate Waste Outfall 1 sample location

F:\USERS\TLA\TLA05\33751680-photo log.doc
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•
South sidewall of TP-9

Completed excavation of TP-9

F:\USERS\TLA\TLA05\33751680-photo log.doc



Completed excavation of TP-9, north sidewall

F:\USERS\TLA\TLA05\33751680-photo log.doc



West sidewall of TP-8, showing layer of slag and brick fill at approximately 0.5 ft to 1.7 ft bgs

•••• f . .
-.

Completed excavation of TP-8, west sidewall

.
L«

F:\USERS\TLA\TLAOS\33751680-photo log.doc



Completed excavation of TP-8, east sidewall

F:\USERS\TLA\TLA05U3751680-photo log.doc



South sidewall of TP-7, showing 6-inch steel pipe at approximately 3.5 feet bgs

Completed excavation of TP-7, south sidewall

F:\USERS\TLA\TLA05\33751680-photo log.doc



Completed excavation of TP-7, north sidewall, showing slag and cinders from 2.1 feet bgs to 5.0
feet bgs, and silt from 5.0 feet bgs to 6.0 feet bgs

F:\USERS\TLA\TLA05\3375J680-photolog.doc



Completed Excavation of TP-13(1), south sidewall

KTT^Sf
Completed excavations TP-13(3), TP-13(1), and TP-13(2) - in order from foreground to

background

F:\USERS\TLA\TLA05\3375l680-photolog.doc
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Draft Removal Action Work Plan
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R E P O R T

Draft Remedial Action Work Plan

Georgia-Pacific Corporation
Kalamazoo Mill Property and

Former Hawthorne Mill
Property

Allied Paper, Inc./Portage
Creek/Kalamazoo River

Superfund Site
Kalamazoo, Michigan

October 2005
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. Introduction

1.1 General

This document presents a Removal Action Work Plan (Work Plan) for the removal of paper-making residuals

(residuals) and soils that contain, or may potentially contain, polychlorinated biphenyls (PCB) from the Georgia-

Pacific Corporation (Georgia-Pacific) Kalamazoo Mill Property (Kalamazoo Mill Property) and the former

Hawthorne Mill Property (Hawthorne Mill Property). These two locations, collectively referred to as the Mill

Properties, (Figure 1) are associated with the Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

(Superfund Site). This Work Plan is being implemented in accordance with the Willow Boulevard/A-Site

Operable Unit, Remedial Design/Remedial Action Administrative Order by Consent (WB/A-Site OU RD/RA

AOC). Additional information on the Mill Properties is presented in the Allied Paper, IncJPortage

Creek/Kalamazoo River Superfund Site Description of the Current Situation (Blasland & Bouck Engineers, P.C.

[BBEPC], 1993a).

The proposed activities outlined in this Work Plan include the removal activities proposed in the Draft Work

Plan for Residuals/Soil Removal in Support ofNPL Delisting Petition for the Georgia-Pacific Kalamazoo Mill

(Blasland, Bouck & Lee [BBL], 2003a) at the Kalamazoo Mill Property and additional removal activities at the

Hawthorne Mill Property. The goal of this Work Plan is to describe a removal action that meets the

requirements of the National Contingency Plan (NCP).

1.2 Related Documentation

Several existing documents support the removal action activities discussed in this Work Plan, including:

• Allied Paper, Inc./Portage Creek/Kalamazoo River Remedial Investigation/Feasibility Study - Field

Sampling Plan (FSP) (BBEPC, 1993b);

• Allied Paper, IncJPortage Creek/Kalamazoo River Remedial Investigation/Feasibility Study — Quality

Assurance Project Plan (QAPP) (BBEPC, 1993c);
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• Substantive Requirements Document - No. MIU990018 for Treated Wastewater Discharge from the

Georgia-Pacific Corporation to the Kalamazoo River (SRD) (Michigan Department of Environmental

Quality [MDEQ], 1998);

• Allied Paper, Inc./Portage Creek/Kalamazoo River Remedial Action Turbidity Monitoring Plan (TMP)

(BBL, 1999); and

• Final King Highway Landfill Operable Unit Closure Erosion and Sedimentation Control Plan (ESCP)

(BBL, 2002).

1.3 Report Organization

The remainder of this report addresses the following:

• Section 2 presents background information related to previous investigations at the Mill Properties;

• Section 3 describes the proposed removal action activities;

• Section 4 presents proposed post-removal site control activities; and

• Section 5 presents references cited in this Work Plan.
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2. Previous Activities

2.1 General

This section presents a summary of information related to previous investigations conducted at the Mill

Properties. These investigation efforts included:

• Allied Paper, IncTPortage Creek/Kalamazoo River Superfund Site - Remedial Investigation (RI) (1993);

• Refuse Area drum removal and sampling activities (1999);

• Focused Soil and Sediment Sampling Program (2000);

• Property Divestiture Study (2002);

• Sediment and Bank Soil sampling at the Oxbow Area (2004); and

• Supplemental soil investigation activities at the Hawthorne Mill Property (2005).

Highlights of the historical investigations at each of the Mill Properties are provided below. More detailed

discussions of the investigations, including rationale, sampling approach, and results are included in various

investigation-specific reports, as indicated.

2.2 Kalamazoo Mill Property

2.2.1 RI Activities

The Kalamazoo Mill Property was initially investigated to assess the nature and extent of PCB impacts

associated with the Mill's five former onsite lagoons (Mill Lagoons #1 through #5), a former wastewater

treatment system clarifier, and storm water runoff as part of the Superfund Site RI activities conducted in 1993.

Results were presented in Technical Memorandum 15 - Mill Investigation (BBL, 1996). Follow up sampling

was conducted in June 1996, and the results were reported in Final Document in Support of King Highway

Landfill Operable Unit RI/FS (BBL, 1997). These activities were conducted consistent with the requirements

prescribed in the AOC (Final Order No. DFO-ERD-91-001) issued by the Michigan Department of Natural

Resources (MDNR) in 1991.
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2.2.2 Discovery of the Refuse Area

Based on the findings of the RI, remedial actions at the five former Mill Lagoons commenced in 1999 as part of

the King Highway Landfill Operable Unit 3 (KHL-OU) response activities. During work at the KHL-OU, which

was conducted consistent with the requirements prescribed in the 1991 AOC, deteriorating metal drums were

observed in the heavily vegetated area adjacent to the river to the south and west of Mill Lagoons #4 and #5.

This area has since been referred to as the Refuse Area (see Figure 1). On June 11, 1999 seven solids samples

collected from this area were analyzed for Toxicity Characteristic Leaching Procedure (TCLP) analytes and

PCB. No PCB were detected in any of the samples. The only TCLP analyte detected was lead, which was

identified in one sample at a concentration of 2.2 milligrams per liter (mg/L) (compared to the TCLP regulatory

level of 5 mg/L). All other TCLP analysis results were non-detect. In the initial response at the Refuse Area in

June 1999, one of the deteriorating drums was removed and disposed of at the EQ landfill in Detroit, Michigan.

Additionally, approximately 10 cubic yards (cy) of material excavated from beneath and adjacent to the drums

(e.g., drum remnants, soil, white crystals) were disposed in a local Type II landfill. This information is reported

in the Georgia-Pacific Corporation Kalamazoo Paper Mill Property Divestiture Study/Supporting Materials

Report (Property Divestiture Study; BBL, 2003b).

2.2.3 Kalamazoo Mill Property Divestiture Study

In the fall of 2002, as part of the Kalamazoo Mill Property Divestiture Study, soil and groundwater samples

were collected from areas at the Kalamazoo Mill Property where available information suggested the potential

for PCB-containing materials to be present.

Sampling activities are described in the Property Divestiture Study (BBL, 2003b). PCB were detected in the

Refuse Area, in a wastewater pipeline, and in soils beneath an electrical transformer pad. These results are

summarized below.

Refuse Area

During removal and disposal of the drums found in the Refuse Area in June of 1999, a variety of construction

debris and scrap metal was observed in a number of locations, some of which were visible at the surface. As

part of the Kalamazoo Mill Property Divestiture Study, this area was identified as a potential PCB-containing

BLASLAND. BOUCK & LEE. INC.

10/31/05 engineers, scientists, economists 2-2
F:\USERS\DMN\dmn05A 19351550.doc



DRAFT

area. In November and December 2002, two soil borings and seven test pits were installed in the Refuse Area

(see Figure 1), and more than 30 soil samples were collected for PCB analysis.

The seven exploratory test pits were excavated to the depth of the water table. In all cases, the interface between

disturbed soils/fill materials and undisturbed native soils was encountered above the groundwater table. Soil

sample collection from the Refuse Area test pits was biased toward apparent residuals, if present. In several test

pit locations, isolated pockets of residuals were found and discretely sampled. PCB concentrations in the test pit

samples ranged from non-detect to a maximum of 330 milligrams per kilogram (mg/kg). The maximum result

of 330 mg/kg was for a sample collected from an isolated deposit of residuals located 2.5 to 3 feet below ground

surface (bgs). This sample was the only sample with a PCB concentration that exceeding Michigan's Part 201

Natural Resources and Environmental Protection Act (Part 201) Industrial PCB Cleanup Criterion of 16 mg/kg.

The next highest sample PCB concentration was 9.7 mg/kg. PCB results for four samples collected between the

surface and a depth of approximately 2 feet in this same test pit ranged from non-detect to 2.4 mg/kg, while

results for three samples collected between 3 and 9.5 feet bgs ranged from non-detect to 0.81 mg/kg.

Additionally, in December 2002 groundwater samples were collected from two monitoring wells located within

the Refuse Area. Neither sample contained detectable levels of PCB at the reporting limit of 0.05 micrograms

per liter (ug/L). Additional information is available in the Property Divestiture Study (BBL, 2003b).

Wastewater Pipeline Residuals

The Kalamazoo Mill Property Divestiture Study also included collection of seven soil samples from a

wastewater pipeline and a wet well located between the former Mill Lagoons and Mill #1 (Figure 1). The wet

well is located near the former Mill Lagoons at the end of the wastewater pipeline, which runs northwest from

PCB concentrations in the seven samples associated with the wastewater pipeline and the wet well - which were

biased toward apparent residuals where present - ranged from not detected to a maximum of 31.1 mg/kg in a

sample of residuals, scraped from the inside of the wastewater pipeline. The average and median concentrations

of these seven samples were 4.9 and 1.3 mg/kg, respectively. Additional information is provided in the Property

Divestiture Study (BBL, 2003b).
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Electrical Transformer Pad Soils

Soil samples were collected from a test pit excavated at the location of a former transformer pad at Mill #1

(Figure 1) where stained soils were observed. Four samples were collected between depths of 0 and 5 feet bgs.

In the 0 to 1 foot bgs interval, PCB were detected at a concentration of 2.6 mg/kg. PCB were not detected in the

other three samples. Additional information is provided in the Property Divestiture Study (BBL, 2003b).

2.3 Former Hawthorne Mill Property

2.3.1 Sampling in 2000 and 2002

During RJ activities, residuals were observed in the Oxbow Area of the Hawthorne Mill Property. As a result,

additional samples were collected from this area as part of the 2000 Focused Soil and Sediment Sampling

Program conducted for the Superfund Site. PCB were detected in two samples in the 0.5- to 1-foot layers (220

mg/kg and 2.4 mg/kg). Based on this information, additional sampling was conducted as part of the Kalamazoo

Mill Property Divestiture Study to further assess the nature and extent of PCB. Soil samples were collected

from the Oxbow Area, former clarifier, and oxbow channel bank. The average bank soil PCB concentration was

0.49 mg/kg, with a maximum detection of 2.5 mg/kg; the maximum PCB concentration in the former clarifier

was 0.52 mg/kg; and PCB concentrations in the Oxbow Area ranged from non-detect to 490 mg/kg (BBL,

2003b).

2.3.2 Oxbow Area Sampling

In 2004, at the request of the U.S. Environmental Protection Agency (USEPA), sediment and bank soil samples

from the oxbow channel were collected in accordance with the USEPA-approved Former Hawthorne Mill

Oxbow Sediment Investigation Work Plan (BBL, 2004a). The ranges in PCB results were non-detect to 3.4

mg/kg in the oxbow channel sediment, and non-detect to 1.4 mg/kg in bank soil samples. This information is

described in greater detail in the Former Hawthorne Mill Oxbow Sediment Investigation Report (BBL, 2004b).

2.3.3 Supplemental Investigations

Pursuant to discussions held among the USEPA, the MDEQ, and Georgia-Pacific, additional focused soil

sampling was conducted at the Hawthorne Mill Property on April 7, 2005. A total of six test pits were
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excavated near the former Hawthorne Mill and clarifier located north of the oxbow, and three test pits were

excavated within the Oxbow Area for waste characterization purposes. Three of the test pits were excavated to

6 feet bgs, with discrete samples collected at intervals of 2, 4, and 6 feet bgs. The three other test pits were

excavated to a depth of 2.5 feet bgs. Test pits in the Oxbow Area were excavated to approximately 2 to 2.5 feet

bgs, with samples collected from a layer of residuals at approximately 0.25 to 1 foot bgs. In addition, one

sample was collected from an approximately 4-inch diameter steel pipe that was observed in the Oxbow Area.

Lastly, five surface soil samples were collected near the Oxbow Area - two north of the oxbow channel and

three south of the oxbow channel.

Some samples were analyzed just for PCB, while others were analyzed for Target Compound List/Target

Analyte List (TCL/TAL) pesticides, PCB, semi-volatile organic compounds (SVOCs), metals, and volatile

organic compounds (VOCs). PCB were detected in one sample collected from within the former Hawthorne

Mill Building footprint at a concentration of 0.057 mg/kg. PCB concentrations in the Oxbow Area ranged from

non-detect to 1.28 mg/kg. Additional information is provided in the Former Hawthorne Mill Supplemental Soil

Investigation Activities Summary field memorandum (BBL, 2005).
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3. Removal Action Activities

3.1 GJeneral

Removal action activities at the Mil l Properties will consist of the excavation of materials from the Refuse Area,

Transformer Pad Area, Wastewater Pipeline, and the Oxbow Area, and the subsequent consolidation of these

excavated materials at either the A-Site disposal area or if appropriate a Type II l a n d f i l l (excavation areas are

shown on Figure I and the A-Site disposal area is shown on Figure 2). Georgia-Pacific will procure a removal

action contractor (Contractor) to perform the removal action activities, and wil l provide an onsite representafive

throughout the removal action to observe and document the activities. Georgia-Pacific's onsite representative

wi l l also be present to coordinate and consult wi th the USEPA on-scene coordinator, as necessary. Information

regarding the removal action activit ies is discussed below. A summary of ac t iv i t ies associated with specific

;ir;.';is is provided in the following table:

Area

Refuse Area

Transformer Pad Area

Wastewater Pipeline Area

Oxbow Area

Removal Action

Excavate RGB-containing material, dispose at A-Site

Excavate visibly-stained soil, dispose at A-Site or Type II

Landfill as appropriate

Excavate pipeline and wet well, dispose at A-Site

Excavate RGB-containing material, dispose at A-Site

3.2 F're-Mobilization Activities

'Given the nature of the proposed removal action, several pre-mobilization activities are anticipated to occur.

These act ivi t ies are briefly discussed below.

3.2.1 Permits and Approvals

As provided for by Comprehensive Environmental Response, Compensation, and Liab i l i ty Act (CERCLA)

Section 121(e)( l ) , State and Federal substantive permit requirements wi l l be satisfied through the USEPA's

rev iew ard approval of th is Work Plan. A Substantive Requirements Document (SRD: MDEQ, 1998) exists

thai addresses the discharge of treated water from Georgia-Pacific property to the <alama/oo River (see

Appendix A). In add i t i on , a Restoration Plan for the Refuse and Oxbow Areas h . i s been developed and
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incorporated into this Work Plan to address applicable permit requirements related to the disturbance of

regulated wetlands.

All local permits and approvals required as part of the construction activities (e.g., Kalamazoo County Drainage

Commission) will be procured by the Contractor.

3.2.2 Pre-Mobilization Submittals

Prior to onsite mobilization, the Contractor will prepare a limited number of submittals for Georgia-Pacific's

review (e.g., site-specific Health and Safety Plan, Operations Plan, Project Schedule, Decontamination Plan, and

Contingency Plan). If requested, Georgia-Pacific may provide the Contractor's submittals to the USEPA for

information purposes. Additional requirements related to pre-mobilization submittals and review procedures

shall be identified in the Construction Quality Assurance Plan (CQAP) that will be developed by Georgia-

Pacific.

3.3 Mobilization/Site Preparation

Prior to initiating removal action construction, the Contractor will perform mobilization and site preparation

activities. At a minimum, it is anticipated that the following site preparation activities will be performed:

• Verify existing site conditions;

• Identify the location of, and relocate as necessary, aboveground and underground utilities, equipment, and

structures;

• Mobilize personnel, equipment, and materials to the site;

• Clear and grub areas as necessary to perform the removal action activities (e.g., tree removal in the Oxbow

Area, removal of debris and miscellaneous aboveground appurtenances in the Refuse Area);

• Construct equipment and material staging/dewatering areas (as necessary);

• Prepare equipment and personnel decontamination areas;

• Establish erosion and sedimentation control measures (as discussed below);

• Construct temporary access roads (as needed) for ingress and egress of construction equipment as well as

offsite transportation of excavated materials; and

• Install temporary fencing or barriers as necessary to protect and secure the work areas.
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3.3.1 Erosion and Sedimentation Controls

This subsection describes structural controls to be installed before initiating earth-moving activities. In general,

erosion and sedimentation controls will be implemented consistent with the ESCP (BEL, 2002), as applicable.

The specific locations of erosion and sedimentation controls will be determined and/or modified in the field

based on site-specific considerations related to drainage, topography, and work activities. The selection of

specific erosion and sedimentation control measures (either land- or water-based) will be based on, but not

limited to, the scope of removal activities, site topography, type of ground cover, anticipated run-off from the

project area, and operational/maintenance considerations. Additionally, certain operational and best

management practices (to be defined in the Contractor's site-specific plans) will be implemented throughout the

project.

Throughout the duration of the project, erosion and sedimentation control devices will be inspected and

maintained and/or modified, as necessary, based on site conditions and site activities. The erosion and

sedimentation control devices will be maintained for the duration of the project until site restoration activities

have provided a final surface cover (as appropriate).

3.4 Removal Activities

Removal activities at the Refuse Area, Transformer Pad Area, Wastewater Pipeline Area, and Oxbow Area are

discussed in the following sections. Construction quality assurance requirements related to the proposed soil

excavation and backfilling activities shall be identified in the CQAP.

3.4.1 Refuse Area

The initial extent of excavation in the Refuse Area will be determined based on visual criteria, and any

additional removal will be completed as necessary to achieve Michigan's Part 201 Natural Resources and

Environmental Protection Act (Part 201) Industrial PCB Cleanup Criterion of 16 mg/kg. Based on the results of

the test pit and soil boring activities conducted in the Refuse Area, it is anticipated that approximately 30,000 cy

will be excavated from the Refuse Area and consolidated at the A-Site.

The depth of excavation will extend to the approximate interface with native soils. This interface was identified

during test pit construction, and it occurred above the groundwater table at all locations. Excavated materials

from the Refuse Area will be disposed of at the A-Site as identified on Figure 2. The disposal area in the A-Site
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was selected based on consideration of where additional material is needed to raise the site contours to grading

design elevations.

In general, excavation activities will commence along the east side of the Refuse Area, directly west of former

Mill Lagoon #5. The excavation operations will continue radially outward from the initial point. It is

anticipated that excavation activities will be conducted in a staged approach to minimize sloughing and to

provide a stable, clean excavation base from which to work. As the excavation activities approach the

Kalamazoo River bank, a maximum 10-foot buffer will be left intact along the water's edge, assuming it

consists of native material. If this buffer contains materials targeted for removal, a small temporary diversion

berm, composed of certified clean fill, will be constructed in the river to isolate the excavation activities from

river water prior to removing any buffer materials. Additional excavation in other areas beyond the initial limits

may be performed based on visual observations during removal, as well as the results of post-excavation

verification sampling.

Following post-excavation verification sampling and confirmation that the established cleanup criterion has

been achieved, the excavation areas will be backfilled and restored in accordance with the Refuse Area

Restoration Plan described in Section 3.6.1.

Materials excavated from the Refuse Area will be segregated during excavation activities. Excavated materials

that are deemed unsuitable for placement at the A-Site (i.e., drums, drum remnants, or other questionable

materials) will be segregated, characterized, and disposed of appropriately at an offsite disposal facility.

Concrete and scrap metals will be segregated and temporarily staged on the foundation floor of the former Mill

#5 (Figure 1). Depending on the quantity of materials recovered from the Refuse Area, scrap metals and

concrete may be transported offsite for recycling or disposal in a Type II landfill, as appropriate. Other

excavated materials (i.e., residuals and soils) will be transported directly to the A-Site and consolidated with

existing materials. Excavated materials that contain free liquids will be placed in a temporary lined staging area

and gravity dewatered prior to transport to the A-Site. An imported aggregate may be used to solidify excavated

material, as necessary. The contractor will be responsible for conducting paint filter testing (USEPA Method

9095 A as presented in Appendix B) to evaluate the presence of free liquids in representative samples of material

subject to transportation to the A-Site.
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3.4.2 Transformer Pad Area

Based on the test pit results at the location of a former electrical transformer, the A-Site or pad adjacent to Mill

#1, visibly-stained soils beneath the transformer pad will be removed and disposed of in a licensed Type II

landfill, as appropriate. Samples of excavated soil will be analyzed for Resource Conservation and Recovery

Act (RCRA) hazardous waste characteristics, PCS, TCLP metals, VOCs, and SVOCs to obtain approval for

disposal. Following excavation, the area will be backfilled with certified clean backfill material and restored to

match surrounding conditions.

3.4.3 Wastewater Pipeline Area

As discussed in Section 2, a mill wastewater pipeline exists that runs between Mill #1 and a wet well near the

former lagoon area. The residuals that accumulated on the pipe walls were sampled and found to contain PCB

above the 16 mg/kg Part 201 criterion. To address the presence of PCB, the wastewater pipeline and the wet

well will be excavated and disposed of at the A-Site. Following excavation, the area will be backfilled with

certified clean backfill material and restored to match surrounding conditions.

3.4.4 Oxbow Area

The initial extent of excavation in the Oxbow Area will be determined based on visual criteria and any

additional removal will be completed to achieve, at a minimum, a PCB concentration goal of 16 mg/kg. It

should be noted that the excavation methods are expected to achieve substantially lower levels, which will be

documented by verification sampling (see Section 3.9). Based on the results of the soil investigation activities

conducted in the Oxbow Area, it is anticipated that approximately 5,000 cy of material will be excavated and

consolidated at the A-Site (see Figure 2). Additional excavation may be performed based on visual observations

during excavation as well as the results of post-excavation verification sampling.

In general, the removal effort will consist of a 2-foot-deep excavation that will be bounded to the south at the

Hawthorne Mill Property line, along King Highway. As the excavation activities approach King Highway,

existing trees will be protected to the extent practicable, so as to create a visual buffer between King Highway

and the excavation area. Excavated materials will be transported to the A-Site and consolidated with existing

materials. Trees cleared during excavation activities will be processed with an onsite wood chipper, and the

resultant wood chips will be stockpiled onsite for potential reuse. Tree stumps and root systems will be
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excavated and disposed of at the A-Site. It is anticipated that the excavation will not extend into the banks of

the oxbow channel; this will be confirmed in the field by sampling.

Following post-excavation verification sampling and confirmation that the established cleanup criterion has

been achieved, the excavation areas will be backfilled and restored as discussed in Section 3.6.2.

Materials excavated from the Oxbow Area will be transported to the A-Site and consolidated with existing

materials. Excavated residuals observed to contain free liquids will be placed in a temporary lined staging area

and gravity dewatered prior to transport to the A-Site. An imported aggregate may be used to solidify excavated

material, as necessary. The contractor will be responsible for conducting paint filter testing (USEPA Method

9095A, as presented in Appendix B) to evaluate the presence of free liquids in representative samples of

material subject to transportation to the A-Site.

3.5 Liquids Handling and Treatment

Water collected from temporary staging/dewatering areas, decontamination fluids, and other liquids generated

during construction activities will be treated onsite at a temporary water treatment system. Water will be

collected, handled, treated, monitored, and discharged to the Kalamazoo River consistent with the SRD (MDEQ,

1998) for discharge of treated water from Georgia-Pacific property to the Kalamazoo River (see Appendix A).

3.6 Refuse Area and Oxbow Area Restoration

3.6.1 Refuse Area Restoration Plan

Based on the collective recommendation of the USFWS and the MDNR, the intent of the restoration plan in the

Refuse Area is to restore the area as a floodplain. Following excavation of the Refuse Area, an approximately

10-foot buffer zone, consisting of native material, is anticipated to remain along the river bank. For the

purposes of this Work Plan, the buffer zone will be considered the area between the edge of the Refuse Area

excavation and the river bank, at an elevation of 755 feet above mean sea level. Prior to disturbing this material,

seven representative samples will be collected from the buffer zone and analyzed for PCB. If the analytical

results confirm that PCB concentrations in the buffer zone are below 1 mg/kg, then the existing material will be

used as backfill for the Refuse Area.
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If during excavation the materials in the buffer zone are observed to contain residuals or are not native material,

the buffer materials will be removed after construction of a small temporary diversion berm, as discussed in

Section 3.4.1. The berm material will be analyzed prior to its use to confirm that it does not contain PCB

concentrations greater than or equal to 1 mg/kg.

Following the completion of excavation activities in the Refuse Area, the native material in the buffer zone (or

the imported material used to create a temporary diversion berm, if necessary) will be used to backfill the

Refuse Area. Backfilling will be performed by creating a gradual inclining slope from the edge of the river back

to the upland extent of the excavation. Once backfilling and grading activities are complete, the new floodplain

will be vegetated and a 5-foot-wide, 6-inch-thick layer of riprap will be installed along the bank of the

Kalamazoo River. For the purposes of establishing vegetation, material used to backfill the Refuse Area will be

tested to confirm that the pH (between 5.5 and 7.5) and organic content (e.g., greater than 10%) are suitable for

establishing vegetative growth. If, based on these criteria, the existing material is deemed unsuitable for

establishing vegetative growth, the floodplain area will be covered with a 4- to 6-inch layer of topsoil and

hydroseeded.

3.6.2 Oxbow Area Restoration

Following excavation of the upper 2 feet of material in the Oxbow Area, the excavated area will be backfilled

with imported material. Similar to the Refuse Area restoration, backfill material will be tested to confirm that

the pH (between 5.5 and 7.5) and organic content (e.g., greater than 10%) are suitable for establishing vegetative

growth. The only restoration effort will take place along the bank of the Oxbow Channel, which will be

vegetated with woody shrubs, as requested by U.S. Fish and Wildlife Service (USFWS) and MDNR.

3.7 Environmental Monitoring

Environmental monitoring will be conducted throughout the removal action construction activities.

Environmental monitoring activities, described below, are anticipated to include dust monitoring, ambient air

monitoring for PCB, and turbidity monitoring. Additional information regarding environmental monitoring

activities shall be included in the CQAP.
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3.7.1 Dust Monitoring

Dust monitoring will be conducted during removal action construction activities that may potentially generate

dust. Monitoring will consist of both visible observations of airborne particulates as well as monitoring via a

Mini-Ram particulate monitor. In accordance with National Ambient Air Quality Standards (NAAQS), if

airborne particulate concentrations are measured at 150 ug/m3 or above, appropriate dust suppression/control

measures will be implemented.

3.7.2 Air Monitoring

PCB will be monitored in ambient air at two locations (Figure 3), with an action level set at 0.02 micrograms per

cubic meter (ug/m3). However, in accordance with Rule 225 (3) of Part 55, Act 451 as amended, a 10-fold

Increase in the secondary risk screening levels (SRSLs) is permitted if the ambient impact occurs on industrial

property or public roadways. Given the nature of the physical settings of the removal activities, an action level

of 0.2 ug/m3 for the location shown on Figure 3 will be used. If an action level is exceeded, the USEPA will be

notified and corrective actions will be taken to reduce emissions.

The air monitoring program will follow the procedures outlined by USEPA Method TO-4A from the

Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air (USEPA, 1999)

for sample collection and analysis (see Appendix C). Sampling will be conducted daily for 5 days during

commencement of remediation activities at the Mill Properties. Samples will be collected during the entire

work day. If the first week's data demonstrate that concentrations at the monitoring locations are below the

action levels and similar activities are planned for subsequent weeks, the frequency of sampling may be reduced

or terminated upon approval by the USEPA. Following a reduction in sampling frequency, if the nature of the

work changes significantly, air monitoring may be resumed.

Meteorological data will be recorded during sampling days. Approximate wind direction, wind speed, and

general weather conditions will be obtained from the Battle Creek/Kalamazoo International Airport.

Georgia-Pacific's onsite representative will perform and document the air monitoring activities. The ambient air

PCB concentration data will be made available for USEPA review as soon as the data are received from the

laboratory.
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3.7.3 Turbidity Monitoring

Turbidity monitoring will be performed in the Kalamazoo River approximately 100 feet upstream and 100 feet

downstream of excavation activities in the Refuse Area during periods of active work. Measurements of

turbidity at the mid-depth point of the water column will be recorded daily (2 hours into the start of the work

day). Turbidity monitoring will be conducted consistent with the TMP (BBL, 1999).

If excavation activities progress to within close proximity of the oxbow channel, turbidity monitoring may also

be performed at appropriate upstream and downstream locations in the oxbow channel, if necessary.

3.8 Decontamination

Field personnel, vehicles, and equipment will be decontaminated before leaving the work area. All field staff

will complete the following decontamination procedures prior to leaving the work area:

• Remove significant residual material from outer clothing and boots;

• Remove soiled outer garments and gloves, and deposit them in lined waste receptacles; and

• Decontaminate hard hats and boots with an aqueous solution of detergent or other appropriate cleaning

solution, as necessary.

Vehicle or equipment decontamination will consist of cleaning tires and wheel wells. Significantly soiled

equipment will be steam cleaned or pressure washed. Wash water will be collected, transported to the onsite

treatment system, treated, and discharged to the Kalamazoo River consistent with the SRD (MDEQ, 1998).

3.9 Verification Sampling and Analysis

Verification sampling will be conducted on the floor and walls of the Refuse Area and Oxbow Area excavations

to confirm that residual PCB concentrations in the remaining soil are at or below the 16 mg/kg criterion.

Twenty percent of the verification samples will also be analyzed for TCL/TAL constituents and compared

against the established criteria.

Verification sampling frequency and sampling locations will be determined based on the steps described in

Sampling Strategies and Statistics Training Materials for Part 20J Cleanup Criteria (MDEQ, 2002). It is
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anticipated that the sampling grid will be determined in the field for each excavation segment, and samples will

be collected in consultation with the USEPA on-scene coordinator following excavation of visible residuals.

However, based on the anticipated extent of excavation, proposed sampling grids have been developed as a

reference. The anticipated sampling grids and associated calculations are included in Appendix D.

If the analytical results of post-excavation verification samples indicate that PCB are present in soil at

concentrations greater than the established criteria, a 20-foot by 20-foot area around the sample location will be

re-excavated. A verification sample will then be collected from the floor or wall of the new excavation area and

compared to the appropriate criterion. This process will be repeated as necessary to achieve the appropriate

cleanup criterion.

3.10 Consolidation of Materials at the A-Site

Prior to disposal of excavated residuals and soils, the area of the A-Site being used for consolidation of material

will be cleared and grubbed. Existing access roads will be used, as appropriate. Figure 4 presents the

anticipated route that trucks will travel between the Mill Properties and the A-Site disposal area.

An erosion control blanket will be placed on the consolidated residuals as a temporary erosion control measure

until the cover material is placed. The beds of the trucks used to transport the materials from the Mill Properties

to the A-Site will be lined and properly covered (e.g., tarp covers).

Once consolidation of materials at the A-Site is complete, a minimum of 12 inches of clean soil will be placed

over the newly placed materials and graded to a slope of 4:1, followed by implementation of long-term erosion

control measures. Consistent with the ESCP, long-term erosion control will consist of planting shallow-rooted

grasses (e.g., a mixture of perennial rye, Kentucky blue, creeping red fescue, timothy, and orchard grass). This

will serve as an interim cover until the WB/A-Site OU is closed.

3.11 Documentation

Actions undertaken as part of this Work Plan will be summarized on a monthly basis as part of the monthly

reports prepared for the Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site. Additionally, after

completion of all construction activities prescribed in the WB/A-Site OU RD/RA AOC, a Completion of
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Construction Report will be prepared and submitted to USEPA for approval. The WB/A-Site OU Completion

of Construction Report will document the work completed at the Mill Properties and sample results.
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4. Post-Removal Action Activities

4.1 Genera!

Following completion of removal action construction activities at the Mill Properties, several post-removal

action activities will be performed, as discussed below.

4.2 Post-Removal Site Control Plan

Following approval of the WB/A-Site OU Construction Completion Report, Georgia-Pacific will submit a Post-

Removal Site Control Plan for USEPA approval, as required by the WB/A-Site OU RD/RA AOC. The Post-

Removal Site Control Plan will be prepared consistent with Section 300.415(1) of the NCP and USEPA's Office

of Solid Waste and Emergency Response (OSWER) Directive No. 9360.2-02, and will identify procedures for

post-removal operations, maintenance activities, and institutional controls (e.g., deed restrictions), as

appropriate. Requirements related to post-removal site controls to be implemented at the Mill Properties are

currently identified in Sî t0ri:«g of the WB/A-Site OU RD/RA AOC.
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STATE OF MICHIGAN

REPLY TO:

JOHN ENGLER. Governor SURFACE WATER QUALITY OMSIOM
DEPARTMENT OF ENVIRONMENTAL QUALITY «££«£*

"Better Service for a Batter Environment' LANSING MI 48903-7773;
HOLLISTER BUILDING. PO BOX 30473. LANSING Ml 48909-7973

INTERNET: www.deq.MaK.miu*

RUSSELL J. HARDING. Director

July 27, 1998

CERTIFIED MAIL ~ P257 551 524 (

Georgia-Pacific Corporation
2425 King Highway
Kalamazoo, Michigan 49001

Dear Sir or Madam:

SUBJECT: Substantive Requirements Document - No. MIU990018
Georgia Pacific-King Hwy SF, King Highway/M-96, Kalamazoo - Superfund Site

The application for substantive requirements for wastewater discharge from the Georgia-Pacific Corporation has
been processed in accordance with our Divisional Procedures. The enclosed Substantive Requirements Document
(SRD) contains the requirements necessary for compliance with state and federal water pollution control laws.

Please review the requirements in the SRD, including the monitoring and reporting responsibilities. Discharge
Monitoring Report forms will be transmitted to you in the near future. These reports are to be submitted as required
by the SRD.

Any report, notifications, or questions regarding the enclosed SRD programs should be directed to the following
address:

Mr. Fred Morley, District Supervisor
Plainwell District Office, SWQD, DEQ
1342 SR-89 W, Suite B
Plainwell, Michigan 49080-1915
Telephone: 616-692-2120

Questions about the basis for the SRD requirements may be directed to Ms. Camille Parker of the Permits Section at
517-335-4115.

Sincerely,

William E. McCracken
Chief, Permits Section
Surface Water Quality Division
517-373-8088

Attachment: Substantive Requirements Document
cc: Mr. Fred Morley, Plainwell District Supervisor, SWQD (2)

Ms. Camille Parker, Permits Section, SWQD
PCS Unit, SWQD
Superfund Section, ERD
Files

6 OP 0100»
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MIU990018

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

SUBSTANTIVE REQUIREMENTS DOCUMENT
FOR THE

GEORGIA PACIFIC CERCLA OUTFALL SITE

Authorization to (hereinafter referred to as the "discharger"):

Georgia-Pacific Corporation
2425 King Highway

Kalamazoo, Michigan 49001

is authorized to discharge from the King Highway Landfill located at

King Highway/M-96
Kalamazoo, Michigan 49001

designated as Georgia Pacific-King Hwy SF

In accordance with Section 12 l(d) of the Comprehensive Environmental Response, Compensation, and Liability Act (42
U.S^C. 9601 et seq; UCERCLA"0 and the Superfund Amendments and Reauthorization Act (Public Law No. 99-499,
"SARA"), the Surface Water Quality Division of the Michigan Department of Environmental Quality, in compliance with
the provisions of the Federal Water Pollution Control Act, as amended (33 U.S.C. 1251 et seq; the "Federal Act"),
Michigan Act 451, Public Acts of 1994, as amended (the "Michigan Act"), Parts 31 and 41, and Michigan Executive Orders
1991-31, 1995-4 and 1995-18, which are legally applicable or relevant and appropriate requirements (ARARs), herein
establishes substantive requirements for a discharge of treated excavation water, ponded water, washwater and stormwater
runoff from the Georgia Pacific CERCLA Outfall Site to the Kalamazoo River in Section 23, T2S, RI1W, Kalamazoo

I ) Township, Kalamazoo County.

,„,' These substantive requirements are based on information (hereinafter referred to as the "application") received on
February 6, 1998, from Georgia-Pacific Corporation, which provided a description of the wastewater characteristics and
proposed treatment. If new information is received subsequent to the effective date of this document, these substantive
requirements may be revised if necessary to protect the receiving waters consistent with the Act and the Michigan Act.

This document is not a National Pollutant Discharge Elimination System (NPDES) permit. A NPDES permit is not
required for this on-site remedial action associated with a CERCLA cleanup, however, a NPDES permit shall be required to
authorize any discharges from this site under any circumstances not exempted by CERCLA Section 121(eXI)-

Effective Date: July 23, 1998
William E. McCracken
Chief, Permits Section
Surface Water Quality Division
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PARTI

~\ Section A. Limitations And Monitoring Requirements

1. Final Effluent Limitations, Outfall 001

Maximum Limits for Maximum Limits for
Quantity or Loading Quality or Concentration

Monthly Daily Units Monthly Daily Units
Frequency
of Analysis

INFLUENT MONITORING AND REPORTING

;) _ .

INTERMEDIATE

— (report) (report) fig/I

— (report) (report) mg/I

Weekly

Weekly

Sample
Type

Grab

Grab

STAGE MONITORING AND REPORTING

This document is based on the discharge of a maximum of two hundred eighty-eight thousand (288,000) gallons per day of
treated excavation water, ponded water, washwater and stormwater runoff through outfall 001 to the Kalamazoo River.
Such discharge shall be limited and monitored by the discharger as specified below:

Parameter

Polychlorinated Biphenyls (PCBs)

Total Suspended Solids

PCBs — — — (report) (report) ng/l Weekly Grab

DISCHARGE LIMITATIONS, MONITORING AND REPORTING

(report) (report) MOD — — — Daily During Report Total
. . Discharge Daily Flow

if
H^l*'1

PCBs 6248x1 <r* — Ibs/day 2.6xlO'5 — ug/l Daily During 3-Portion
Discharge Composite

Total Suspended Solids — — — 30 45 mg/1 Daily During 3-Portion
Discharge Composite

Equipment Inspection (report) — — — — — 3X/Week Visual

Outfall Observation (report) — — — — — Daily Visual

a. Limits Below Level of Detection
The sampling procedures, preservation and handling, and analytical protocol for compliance monitoring for PCBs
shall be in accordance with EPA Method 608. The quantification level shall not exceed 0.1 ug/I, unless higher
levels are appropriate because of sample matrix interference. Other analytical methods may be used upon approval
of the Plainwell District Supervisor of the Surface Water Quality Division.

The water quality-based effluent limitations for PCBs are less than the level of detection using the specified
analytical methods. Any discharge of PCBs at or above me level of detection is a specific violation of this
document If all the samples in any monthly reporting period arc less than the level of detection, the Michigan
Department of Environmental Quality will consider the discharger to be in compliance with the final effluent
limitations for these pollutants for that reporting period. This paragraph does not authorize the discharge of PCBs
at levels which are injurious to the designated uses of the waters of the state or which constitute a threat to the
public health or welfare. Total PCBs shall be defined as the sum of Aroclors 1242, 1248, 1254, and 1260. In

' addition, any detected Aroclor-specific measurements shall be reported.
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PART I

\ Section A. Limitations And Monitoring Requirements

b. BAT Treatment
This document is based on the discharger providing filtration and liquid-phase granular two-stage activated carbon.
If treatment other than filtration and liquid-phase granular two-stage activated carbon is proposed, the discharger
shall amend the application received on February 6, 1998. The document may then be modified to include
additional effluent limitations to protect water quality in accordance with applicable rules and regulations.

c. Narrative Standard
The receiving water shall contain no unnatural turbidity, color, oil films, floating solids, foams, settleable solids, or
deposits as a result of this discharge.

d. Monitoring Locations
Samples, measurements, and observations taken in compliance with the monitoring requirements above shall be
taken prior to treatment for all influent monitoring, between the carbon stages for intermediate stage monitoring,
arid after treatment but prior to mixing with any other waste stream for all effluent monitoring.

e. Monitoring Frequency
Upon initiation of discharge, the influent, the intermediate stage, and the effluent shall be monitored and sampled
at the frequency indicated in Part (.A.I. of this document After three (3) months, and if steady state conditions
haye been achieved, the discharger may request a reduction in monitoring frequency. This request shall be
submitted to the Plainwell District Supervisor of the Surface Water Quality Division. Upon receipt of written
approval and consistent with such approval, the discharger may reduce the monitoring frequency indicated in Part
F.A.1. of this document. The monitoring frequency shall not'be reduced to less than once per month. The
Plainwell District Supervisor may revoke the approval for reduced monitoring at any time upon notification to the
discharger.

i'""\
' ) f. Analytical Testing

The discharger shall store the treated wastewater until sampling and analysis confirms that the discharge
'•'"' limitations have been achieved prior to discharging the wastewater to the Kalamazoo River.

g. Proper Operation and Maintenance
The discharger shall operate the two-stage activated carbon treatment system so that rotation and replacement of
the carbon tanks shall occur immediately upon detection of PCBs at the intermediate stage.

h. Outfall Observation
Any unusual characteristics of the discharge (i.e., unnatural turbidity, color, oil film, floating solids, foams,
settleable solids, suspended solids, or deposits) shall be reported within 24 hours to the Plainwell District
Supervisor of the Surface Water Quality Division followed with a written report within five (5) days detailing the
findings of the investigation and the steps taken to correct the condition.
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PARTI

^ Section A. Limitations And Monitoring Requirements

L Water Treatment Additives
This document does not authorize the discharge of water additives without approval from the Department. Water
additives include any material that is added to water used at the facility or to a wastewater generated by the facility
to condition or treat the water. In the event a discharger proposes to discharge water additives, the discharger shall
submit a request to the Department for approval. Such requests shall be sent to the Great Lakes and Environmental
Assessment Section. Surface Water Quality Division, Department of Environmental Quality, P.O. Box 30273,
Lansing, Michigan 48909. with a copy of die request to the District Supervisor. Instructions may be obtained via
the internet at http://w\vw.deq.state.mi.us/s\vq/gleas/docsfata/wtamemo.htm to submit a request electronically. .
Written approval from the Department to discharge such additives at specified levels shall be obtained prior to
discharge by the discharger. Additional monitoring and reporting may be required as a condition for the approval
to discharge the additive.

A request to discharge water additives shall include all of the following water additive usage and discharge
information:

1) Material Safety Data Sheet;

2) the proposed water additive discharge concentration;

3) the discharge frequency (i.e., number of hours per day and number of days per year);

4) the outfall from which the product is to be discharged;

5) the type of removal treatment, if any, that the water additive receives prior to discharge;

or -' 6) product function (i.e. microbiocide, flocculant, etc.);

'•"•' 7) a 48-hour LCjo or EC» for a North American freshwater planktonic crustacean (either Ceriodaphnia sp.,
Daphnia sp., or Simocephalus sp.)', and

8) the results of a toxicity test for one other North American freshwater aquatic species (other than a
planktonic crustacean) that meets a minimum requirement of Rule 323.1057(2) of the Water Qualify Standards.

Prior to submitting the request, the discharger may contact the Great Lakes and Environmental Assessment Section
by telephone at 517-335-4184 or via the internet at http://vrww.deq.staie.mi. us/swqd/gleas/docs/\vta/\vtalist.htm to
determine if the Department has the product toxicity data required by items 7) and 8). If the Department has the
data, the discharger will not need to submit product toxicity data.

,„•''
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PART II

"~^ Section A. Definitions

This list of definitions may include terms not applicable to this document.

Acute toxic unit (TUJ means lOO/LC^ where the LC30 is determined from a whole effluent toxicity (WET) test which
produces a result that is statistically or graphically estimated to be lethal to 50% of the test organisms.

Bioaccumulative chemical of concern (BCC) means a chemical which, upon entering the surface waters, by itself or as its
toxic transformation product, accumulates in aquatic organisms by a human health bioaccumulation factor of more than
1000 after considering metabolism and other physiochemical properties that might enhance or inhibit bioaccumulation. The
human health bioaccumulation factor shall be derived according to R 323.1057(5). Chemicals with half-lives of less than 8
weeks in the water column, sediment, and biota are not BCCs. The minimum bioaccumulation concentration factor (BAF)
information needed to define an organic chemical as a BCC is either a field-measured BAF or a BAF derived using the
biota-sediment accumulation factor (BSAF) methodology. The minimum BAF information needed to define an inorganic
chemical as a BCC, including an organometal, is either a field-measured BAF or a laboratory-measured bioconcentration
factor (BCF)- The BCCs to which these rules apply are identified in Table 5 of R 323.1057 of the Water Quality Standards.

Chronic toxic unit (TUe) means 100/MATC or lOO/IC^, where the maximum acceptable toxicant concentration (MATC)
and ICy are expressed as a percent effluent in the test medium.

Daily concentration is the sum of the concentrations of the individual samples of a parameter divided by the number of
samples taken during any calendar day. If the parameter concentration in any sample is less than die quantification limit,
regard that value as zero when calculating the daily concentration. The daily concentration will be used to determine
compliance with any maximum and minimum daily concentration limitations (except for pH and dissolved oxygen). When
required by the document, report the maximum calculated daily concentration for the month in the "MAXIMUM" column
under "QUALITY OR CONCENTRATION" on the Discharge Monitoring Reports (DMRs).

For pH, report the maximum value of any individual sample taken during the month in the "MAXIMUM" column under
"QUALITY OR CONCENTRATION" on the DMRs and the minimum value of any individual sample taken during the

" month in the "MINIMUM" column under "QUALITY OR CONCENTRATION" on the DMRs. For dissolved oxygen,
report the minimum concentration of any individual sample in the "MINIMUM" column under "QUALITY OR
CONCENTRATION" on the DMRs.

Daily loading is the total discharge by weight of a parameter discharged during any calendar day. This value is calculated
by multiplying the daily concentration by the total daily flow and by the appropriate conversion factor. The daily loading
will be used to determine compliance with any maximum daily loading limitations. When required by the document, report

- the maximum calculated daily loading for the month in the "MAXIMUM" column under "QUANTITY OR LOADING" on
the DMRs.

Department means the Michigan Department of Environmental Quality.

Detection Level means the lowest concentration or amount of the target analyte that can be determined to be different from
zero by a single measurement at a stated level of probability.

District Supervisor: The Plainwell District Supervisor of the Surface Water Quality Division is located at the
Plainwell District Olfice-DEQ, Surface Water Quality Division, 1342 SR-89 W, Suite B, Plainwell, Michigan 49080-1915,
telephone: 616-692-2120 (fax: 616-692-6969).

Division of Health Facility Services - Health Facility Evaluation Section, Michigan Department of Consumer and
Industry Services mailing address is P.O. Box 30195, Lansing, Michigan 48909. \

Drinking Water and Radiological Protection Division - Environmental Health, Michigan Department of j
Environmental Quality mailing address is P.O. Box 30630, Lansing, Michigan 48909-8130. I

EC» means a statistically or graphically estimated concentration that is expected to cause I or more specified effects in '
50% of a group of organisms under specified conditions.

*>' i
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Fecal coHform bacteria monthly is the geometric mean of the samples collected in a calendar month (or 30 consecutive
days). The calculated monthly value will be used to determine compliance with the maximum monthly fecal col i form
bacteria limitations. When required by the document, report the calculated monthly value in the "AVERAGE** column
under "QUALITY OR CONCENTRATION" on the DMRs.

Fecal coliform bacteria 7-day is the geometric mean of the samples collected in any 7-day period. The calculated 7-day
value will be used to determine compliance with the maximum 7-day fecal coliform bacteria limitations. When required by
the document, report the maximum calculated 7-day concentration for the month in the "MAXIMUM" column under .
"QUALITY OR CONCENTRATION" on the DMRs.

Flow Proportioned sample is a composite sample with the sample volume proportional to the effluent flow.

Grab sample is a single sample taken at neither a set time nor flow.

ICu means the toxicant concentration that would cause a 25% reduction in a nonquantal biological measurements for the
test population.

Interference is a discharge which, alone or in conjunction with a discharge or discharges from other sources, both:
1) inhibits or disrupts the POTW, its treatment processes or operations, or its sludge processes, use or disposal; and
2) therefore, is a cause of a violation of any requirement of the POTWs NPDES document (including an increase in the
magnitude or duration of a violation) or, of the prevention of sewage sludge use or disposal in compliance with the.
following statutory provisions and regulations or documents issued thereunder (or more stringent state or local regulations):
Section 405 of the Clean Water Act, the Solid Waste Disposal Act (SWDA) (including Title II, more commonly referred to
as the Resource Conservation and Recovery Act (RCRA), and including state regulations contained in any state sludge

;' '\ management plan prepared pursuant to Subtitle D of the SWDA), the Clean Air Act, the Toxic Substances Control Act, and
' the Marine Protection, Research and Sanctuaries Act. [This definition does not apply to sample matrix interference.]

"" LCs» means a statistically or graphically estimated concentration that is expected to be lethal to 50% of a group of
organisms under specified conditions.

Maximum acceptable toxicant concentration (MATC) means the concentration obtained by calculating the geometric
mean of the lower and upper chronic limits from a chronic test. A lower chronic limit is the highest tested concentration
that did not cause the occurrence of a specific adverse effect An upper chronic limit is the lowest tested concentration
which did cause the occurrence of a specific adverse effect and above which all tested concentrations caused such an
occurrence.

Monthly concentration is the sum of the daily concentrations determined during a reporting month (or 30 consecutive
days) divided by the number of daily concentrations determined. The calculated monthly concentration will be used to
determine compliance with any maximum monthly concentration limitations. When required by the document, report the
calculated monthly concentration in the "AVERAGE" column under "QUALITY OR CONCENTRATION" on the DMRs.

For minimum percent removal requirements, the monthly influent concentration and the monthly effluent concentration
shall be determined. The calculated monthly percent removal, which is equal to 100 times the quantity [I minus the
quantity (monthly effluent concentration divided by the monthly influent concentration)], shall be reported in the
"MINIMUM" column under "QUALITY OR CONCENTRATION" on the DMRs.

Monthly loading is the sum of the daily loadings of a parameter divided by the number of daily loadings determined in the
reporting month (or 30 consecutive days). The calculated monthly loading will be used to determine compliance with any
maximum monthly loading limitations. When required by the document, report the calculated monthly loading in the
"AVERAGE" column under "QUANTITY OR LOADING" on the DMRs.

National Pretreatment Standards are the regulations promulgated by or to be promulgated by the Federal Environmental
Protection Agency pursuant to Section 307(b) and (c) of the Federal Act. The standards establish nationwide limits for
specific industrial categories for discharge to a POTW.
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NOAEL means the highest tested dose or concentration of a substance that results in no observed adverse effect in exposed
test organisms where higher doses or concentrations result in an adverse effect

Noncontact Cooling Water is water used for cooling which does not come into direct contact with any raw material,
intermediate product, by-product, waste product or finished product.

Nondomestic user is any discharger to a POTW that discharges wastes other than or in addition to water-carried wastes
from toilet, kitchen, laundry, bathing or other facilities used for household purposes.

Pretreatment is reducing the amount of pollutants, eliminating pollutants, or altering the nature of pollutant properties to a
less harmful state prior to discharge into a public sewer. The reduction or alteration can be by physical, chemical, or
biological processes, process changes, or by other means. Dilution is not considered pretreatment unless expressly
authorized by an applicable National Pretreatment Standard for a particular industrial category.

POTW is a publicly owned treatment works.

Quantification level means the measurement of the concentration of a contaminant obtained by using a specified laboratory
procedure calculated at a specified concentration above the detection level. It is considered the lowest concentration at
which a particular contaminant can be quantitatively measured using a specified laboratory procedure for monitoring of the
contaminant

Regional Administrator is the Region 5 Administrator, U.S. EPA, located at R-19J, 77 W. Jackson Blvd., Chicago, Illinois
60604.

7-day concentration is the sum of the daily concentrations determined during any 7 consecutive days in a reporting month
divided by the number of daily concentrations determined. The calculated 7-day concentration will be used to determine
compliance with any maximum 7-day concentration limitations. When required by the document, report the maximum
calculated 7-day concentration for the month in the "MAXIMUM" column under "QUALITY OR CONCENTRATION*'
on the DMRs.

7-day loading is the sum of the daily loadings of a parameter divided by the number of daily loadings determined during
any 7 consecutive days in a reporting month. The calculated 7-day loading will be used to determine compliance with any
maximum 7-day loading limitations. When required by the document, report the maximum calculated 7-day loading for the
month in the "MAXIMUM" column under "QUANTITY OR LOADING" on the DMRs.

Significant industrial user is a nondomestic user that: t) is subject to Categorical Pretreatment Standards under 40 CFR
403.6 and 40 CFR Chapter I, Subchapter N; or 2) discharges an average of 25,000 gallons per day or more of process
wastewater to a POTW (excluding sanitary, noncontact cooling and boiler blowdown wastewater); contributes a process
wastestream which makes up five (5) percent or more of the average dry weather hydraulic or organic capacity of the
POTW treatment plant; or is designated as such by the documenttee as defined in 40 CFR 403.12(a) on the basis that the
industrial user has a reasonable potential for adversely affecting the POTWs treatment plant operation or violating any
pretreatment standard or requirement (in accordance with 40 CFR 403.8(0(6)).

Tier I value means a value for aquatic life, human health or wildlife calculated under R 323.1057 of the Water Quality
Standards using a tier I toxicity data base.

Tier II value means a value for aquatic life,, human health or wildlife calculated under R 323.1057 of the Water Quality
Standards using a tier II toxicity data base.

Toxicity Reduction Evaluation (TRE) means a site-specific study conducted in a stepwise process designed to identify the
causative agents of effluent toxicity, isolate the sources of toxicity, evaluate the effectiveness of toxicity control options,
and then confirm the reduction in effluent toxicity.

Water Quality Standards means the Part 4 Water Quality Standards developed under Part 31 of Act No. 451 of the Public
Acts of 1994, as amended, being Rules 323.1041 through 323.1117 of the Michigan Administrative Code.
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3-Portion Composite sample is a sample consisting of three equal volume grab samples collected at equal intervals over an
8-hour period. •

24-Hour Composite sample is a flow proportioned composite sample consisting of hourly or more frequent portions that
are taken over a 24-hour period.

o
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1. Representative Samples
Samples and measurements taken as required herein shall be representative of the volume and nature of the monitored
discharge.

2. Test Procedures
Test procedures for the analysis of pollutants shall conform to regulations promulgated pursuant to Section 304(h) of the
Federal Act (40 CFR Part 136 - Guidelines Establishing Test Procedures for the Analysis of Pollutants). For parameters not
specified in the document or covered by the regulations, test procedures shall be submitted for approval to the Plainwell
District Supervisor of the Surface Water Quality Division.

The discharger shall periodically calibrate and perform maintenance procedures on all analytical instrumentation at intervals
to ensure accuracy of measurements. The calibration and maintenance shall be performed as part of the discharger's
laboratory Quality Control/Quality Assurance program.

3. Instrumentation
The discharger shall periodically calibrate and perform maintenance procedures on all monitoring instrumentation at
intervals to ensure accuracy of measurements.

4. Recording Results
For each measurement or sample taken pursuant to the requirements of this document, the discharger shall record the
following information: 1) the exact place, date, and time of measurement or sampling; 2) the person(s) who performed the
measurement or sample collection; 3) the dates the analyses were performed; 4) the person(s) who performed the analyses;
5) the analytical techniques or methods used; 6) the date of and person responsible for equipment calibration; and 7) the
results of all required analyses.

5. Records Retention
All records and information resulting from the monitoring activities required by this document including all records of
analyses performed and calibration and maintenance of instrumentation and recordings from continuous monitoring
instrumentation shall be retained for a minimum of three (3) years, or longer if requested by the Regional Administrator or
the Michigan Department of Environmental Quality.
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1. Start-up Notification
If the discharger will not discharge during the first 60 days following the effective date of this document, the discharger
shall notify the Plainwell District Supervisor of the Surface Water Quality Division within 14 days, and then 60 days prior
to the commencement of the discharge.

2. Submittal Requirements for Self-Monitoring Data
Unless instructed on the effluent limits page to conduct "retained self-monitoring", the discharger shall submit self-
monitoring data on the Environmental Protection Agency's Discharge Monitoring Report (DMR) forms (monthly summary
information) and the Department's Daily Discharge Monitoring Report forms (daily information) to the PCS Unit, Surface
Water Quality Division, Michigan Department of Environmental Quality, P.O. Box 30273, Lansing, Michigan, 48909-7773,
for each calendar month of the authorized discharge period(s). The forms shall be postmarked no later than the 10th day of
the month following each month of the authorized discharge period(s).

Alternative Daily Discharge Monitoring Report formats may be used if they provide equivalent reporting details and are
approved by the Plainwell District Supervisor of the Surface Water Quality Division. For information on electronic
submittal of this information, contact the Plainwell District Supervisor.

3. Retained Self-Monitoring Requirements
If instructed on the effluent limits page to conduct retained self-monitoring, the discharger shall maintain a year-to-date log

- -^ of retained self-monitoring results and, upon request, provide such log for inspection to the staff of the Surface Water
/ Quality Division, Michigan Department of Environmental Quality (in the case of mobile home parks, campgrounds,

marinas and schools, to the staff of the Drinking Water and Radiological Protection Division — Environmental Health,
,.,,' Michigan Department of Environmental Quality, or, in the case of hospitals, nursing homes and extended care facilities, to

the staff of the Division of Health Facility Services — Health Facility Evaluation Section, Michigan Department of
Consumer and Industry Services). Retained self-monitoring results are public information and shall be promptly provided
to the public upon request

The discharger shall certify, in writing, to the Plainwell District Supervisor of the Surface Water Quality Division, on or
before January 10th of each year, that: 1) all retained self-monitoring requirements have been complied with and a
year-to-date log has been maintained; and 2) the application on which this document is based still accurately describes the
discharge.

4. Additional Monitoring by Discharger
If the discharger monitors any pollutant at the location(s) designated herein more frequently than required by this document,
using approved analytical methods as specified above, the results of such monitoring shall be included in the calculation and
reporting of the values required in the Discharge Monitoring Report. Such increased frequency shall also be indicated.

Monitoring required pursuant to Part 41 of the Michigan Act or Rule 35 of the Mobile Home Park Commission Act (Act 96
of the Public Acts of 1987) for assurance of proper facility operation shall be submitted as required by the Department.

5. Compliance Dates Notification
Within 14 days of every compliance date specified in this document, the discharger shall submit a written notification to the

, Plainwelt District Supervisor of the Surface Water Quality Division indicating whether or not the particular requirement
•' was accomplished. If the requirement was not accomplished, the notification shall include an explanation of the failure to

accomplish the requirement, actions taken or planned by me discharger to correct the situation, and an estimate of when the
requirement will be accomplished. If a written report is required to be submitted by a specified date and the discharger
accomplishes this, a separate written notification is not required.
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6. Noncompliance Notification
Compliance with all requirements set forth in the Federal Act, Parts 31 and 41 of the Michigan Act, and related regulations
and rules is required. All instances of noncompliance shall be reported as follows:

a. 24-hour reporting - Any noncompliance which may endanger health or the environment (including maximum daily
concentration discharge limitation exceedances) shall be reported, verbally, within 24 hours from the time the
discharger becomes aware of the circumstances. A written submission shall also be provided within five (5) days.

b. other repotting - The discharger shall report, in writing, all other instances of noncompliance not described in a.
above at the time monitoring reports are submitted; or, in the case of retained self-monitoring, within five (5) days
from the time me discharger becomes aware of the noncompliance.

Written reporting shall include: I) a description of the discharge and cause of noncompliance; and 2) the period of
noncompliance, including exact dates and times; or, if not corrected, die anticipated time die noncompliance is expected to
continue, and the steps taken to reduce, eliminate and prevent recurrence of the noncomplying discharge.

7. Spill Notification
The discharger shall immediately report any spill or loss of any product, by-product, intermediate product, oils, solvents,
waste material, or any other polluting substance which occurs to the surface waters or groundwaters of the state by calling
the Plainwell District Supervisor of the Surface Water Quality Division at 616-692-2120,, or if the notice is provided after
regular working hours call the Department of Environmental Quality's 24-hour Emergency Response telephone number,
1-800-292-4706 (calls from out-of-state dial 1-517-373-7660); and within ten (10) days of the spill or loss, the discharger
shall submit to me Plainwell District Supervisor of the Surface Water Quality Division a full written explanation as to me

(' \ cause and discovery of the spill or loss, clean-up and recovery measures taken, preventative measures to be taken, and
* ' schedule of implementation.

8. Upset Noncompliance Notification
If a process "upset" (defined as an exceptional incident in which there is unintentional and temporary noncompliance with
technology based permit effluent limitations because of factors beyond the reasonable control of the discharger) has
occurred, the discharger who wishes to establish the affirmative defense of upset, shall notify the Plainwell District
Supervisor of the Surface Water Quality Division by telephone within 24-hours of becoming aware of such conditions; and
within five (5) days, provide in writing, the following information:

a. that an upset occurred and that the discharger can identify the specific cause(s) of the upset;

b. that the permitted wastewater treatment facility was, at the time, being properly operated; and

c. that me discharger has specified and taken action on all responsible steps to minimize or correct any adverse
impact in the environment resulting from noncompliance with this document.

In any enforcement proceedings, the discharger, seeking to establish the occurrence of an upset, has the burden of proof.
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9. Bypass Prohibition and Notification
a. Bypass Prohibition - Bypass or diversion of treatment facilities for groundwater remediations is prohibited. For

discharges other than groundwater remediations. bypass is prohibited unless:

1) bypass was unavoidable to prevent loss of life, personal injury, or severe property damage;

2) there were no feasible .alternatives to the bypass, such as the use of auxiliary treatment facilities, retention
of untreated wastes, or maintenance during normal periods of equipment downtime. This condition is not satisfied
if adequate backup equipment should have been installed in the exercise of reasonable engineering judgment to
prevent a bypass; and

3) the discharger submitted notices as required under 9.b. or 9.c. below.

b. Notice of Anticipated Bypass - If the discharger knows in advance of the need for a bypass, it shall submit prior
notice to the Plainwell District Supervisor of the Surface Water Quality Division, if possible at least ten days
before the date of the bypass, and provide information about the anticipated bypass as required by the Plainwell
District Supervisor. The Plainwell District Supervisor may approve an anticipated bypass, after considering its
adverse effects, if it will meet the three conditions listed in 9.a. above.

c. Notice of Unanticipated Bypass - The discharger shall submit notice to the Plainwell District Supervisor of the
Surface Water Quality Division of an unanticipated bypass by telephone at 616-692-2120 (if the notice is provided
after regular working hours, use the following number: 1-800-292-4706) as soon as possible, but no later than 24
hours from the time the discharger becomes aware of the circumstances.

d. Written Report of Bypass - A written submission shall be provided within five (5) working days of commencing
any bypass to the Plainwell District Supervisor of the Surface Water Quality Division, and at additional times as
directed by the Plainwell District Supervisor. The written submission shall contain a description of the bypass and
its cause; the period of bypass, including exact dates and times, and if the bypass has not been corrected, the
anticipated time it is expected to continue; steps taken or planned to reduce, eliminate, and prevent reoccurrence of
the bypass; and other information as required by the Plainwell District Supervisor.

e. Bypass Not Exceeding Limitations - The discharger may allow any bypass to occur which does not cause effluent
limitations to be exceeded, but only if it also is for essential maintenance to assure efficient operation. These
bypasses are not subject to the provisions of 9.a^ 9.b., 9.c., and 9.d., above. This provision does not relieve the
discharger of any notification responsibilities under Part H.C. 10. of this document

f. Definitions

1) Bypass means the intentional diversion of waste streams from any portion of a treatment facility.

2) Severe property damage means substantial physical damage to property, damage to the treatment facilities
which causes them to become inoperable, or substantial and permanent loss of natural resources which can
reasonably be expected to occur in the absence of a bypass. Severe property damage does not mean economic loss
caused by delays in production.
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10. Notification of Changes in Discharge
The discharger shall notify the Plainwell District Supervisor of the Surface Water Quality Division, in writing, within 10
days of knowing, or having reason to believe, that any activity or change has occurred or will occur which would result in
die discharge of: I) detectable levels of chemicals on the current Michigan Critical Materials Register, priority pollutants or
hazardous substances set forth in 40 CFR 122.21, Appendix D, or the Pollutants of Initial Focus in the Great Lakes Water
Quality Initiative specified in 40 CFR 132.6, Table 6, which were not acknowledged in the application or listed in the
application at less than detectable levels; 2) detectable levels of any other chemical not listed in the application or listed at
less than detection,, for which the application specifically requested information; or 3) any chemical at levels greater than'
five times the average level reported in the complete application submitted on February 6, 1998. Any other monitoring
results obtained as a requirement of this document shall be reported in accordance with the compliance schedules.

11. Changes in Facility Operations
Any anticipated action or activity, including but not limited to facility expansion, production increases, or process

' modification, which will result in new or increased loadings of pollutants to the receiving waters must be reported to the
Plainwell District Supervisor of the Surface Water Quality Division by a) submission of an increased use request
(application) and all information required under Rule 323.1098 (Antidegradation) of the Water Quality Standards or b) by
notice if the following conditions are met: I) the action or activity will not result in a change in the types of wastewater
discharged or result in a greater quantity of wastewater than currently authorized by this document; 2) the action or activity
will not result in violations of the effluent limitations specified in this document; 3) the action or activity is not prohibited
by the requirements of Part II.C. 12.; and 4) the action or activity will not require notification pursuant to Part H.C.10.
Following such notice, the document may be modified according to applicable laws and rules to specify and limit any
pollutant not previously limited.

D
12. Bioaccumulative Chemicals of Concern (BCC)
Consistent with the requirements of Rules 323.1098 and 323.1215 of the Michigan Administrative Code, the discharger is
prohibited from undertaking any action that would result in a lowering of water quality from an increased loading of a BCC
unless an increased use request and antidegradation demonstration have been submitted and approved by the Department.

13. Transfer of Ownership or Control
In the event of any change in control or ownership of facilities from which the authorized discharge emanates, the

-- discharger shall notify the succeeding owner or controller of the existence of this document by letter, a copy of which shall
be forwarded to the Plainwell District Supervisor of the Surface Water Quality Division 30 days prior to the actual transfer
of ownership or control.
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1. Duty to Comply
All discharges authorized herein shall be consistent with the terms and conditions of this document The discharge of any
pollutant identified in this document more frequently than or at a level in excess of that authorized shall constitute a
violation of die document

It is the duty of die discharger to comply with all the terms and conditions of this document. Any noncompliance with the
Effluent Limitations, Special Conditions, or terms of this document constitutes a violation of the Michigan Act and/or the
Federal Act and constitutes grounds for enforcement action; for document termination, revocation and reissuance, or
modification; or denial of an application for document renewal.

2. Operator Certification
The discharger shall have the waste treatment facilities under direct supervision of an operator certified at the appropriate
level for the facility certification by the Michigan Department of Environmental Quality, as required by Sections 3110 and
4104 of the Michigan Act

3. Facilities Operation
The discharger shall, at all times, properly operate and maintain all treatment or control facilities or systems installed or
used by the discharger to achieve compliance with the terms and conditions of this document. Proper operation and
maintenance includes adequate laboratory controls and appropriate quality assurance procedures.

o
4. Power Failures
In order to maintain compliance with die effluent limitations of this document and prevent unauthorized discharges, the
discharger shall either

a. provide an alternative power source sufficient to operate facilities utilized by the discharger to maintain
compliance with the effluent limitations and conditions of this document; or

b. upon the reduction, loss, or failure of one or more of the primary sources of power to facilities utilized by the
discharger to maintain compliance widi the effluent limitations and conditions of this document, me discharger
shall halt, reduce or otherwise control production and/or all discharge in order to maintain compliance with the
effluent limitations and conditions of this document

5. Adverse Impact
The discharger shall take all reasonable steps to minimize any adverse impact to the surface waters or groundwaters of the
state resulting from noncompliance with any effluent limitation specified in this document including, but not limited to,
such accelerated or additional monitoring as necessary to determine the nature and impact of die discharge in
noncompliance.

6. Containment Facilities
The discharger shall provide facilities for containment of any accidental losses of concentrated solutions, acids, alkalies,
salts, oils, or other polluting materials in accordance with the requirements of the Part 5 Rules (Rules 323.1151 through

I 323.1169 of the Michigan Administrative Code). For a POTW, these facilities shall be approved under Part 41 of the
Michigan Act
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7. . Waste Treatment Residues
Residuals, i.e. solids, sludges, biosolids. filter backwash, scrubber water, ash, grit or other pollutants removed from or
resulting from treatment or control of wastcwaters, shall be disposed of in an environmentally compatible manner and
according to applicable laws and rules. These laws may include, but are not limited to, the Michigan Act, Part 31 for
protection of water resources. Part 55 for air pollution control, Part 111 for hazardous waste management. Part 115 for solid
waste management. Part 121 for liquid industrial wastes, Part 301 for protection of inland lakes and streams, and Part 303
for wetlands protection. Such disposal shall not result in any unlawful pollution of the air, surface waters or groundwaters
of the state.

8. Right of Entry
The discharger shall allow the Michigan Department of Environmental Quality, any agent appointed by the Department or
the Regional Administrator, upon the presentation of credentials:

a. to enter upon the discharger's premises where an effluent source is located or in which any records are required to
be kept under the terms and conditions of this document; and

b. at reasonable times to have access to and copy any records required to be kept under the terms and conditions of
this document; to inspect process facilities, treatment works, monitoring methods and equipment regulated or
required under this document; and to sample any discharge of pollutants.

9. Availability of Reports
| ) Except for data determined to be confidential under Section 308 of the Federal Act and Rule 2128 (Rule 323.2128 of the

Michigan Administrative Code), all reports prepared in accordance with the terms of this document shall be available for
1 ••»-•' Puo«c inspection at the offices of me Department and die Regional Administrator. As required by the Federal Act, effluent

' data shall not be considered confidential. Knowingly making any false statement on any such report may result in the
imposition of criminal penalties as provided for in Section 309 of the Federal Act and Sections 3112,3115,4106 and 4110
of the Michigan Act.

11 „•



* groundwaterdean-up template Page 16 of 16

PART II

Section E. Activities Not Authorized by This Permit

1. Discharge to the Groundwaters
This document does not authorize any discharge to the groundwaters. Such discharge may be authorized by a groundwater
discharge permit issued pursuant to die Michigan Act

2. Facility Construction
This document does not authorize or approve the construction or modification of any physical structures or facilities.
Approval for such construction for a POTW must be by permit issued under Part 41 of die Michigan Act Approval for
such construction for a mobile home park, campground or marina shall be from the Drinking Water and Radiological
Protection Division — Environmental Health, Michigan Department of Environmental Quality. Approval for such
construction for a hospital, nursing home or extended care facility shall be from the Division of Health Facility
Services — Health Facility Evaluation Section, Michigan Department of Consumer and Industry Services upon request.

3. Civil and Criminal Liability
Except as provided in document conditions on "Bypass" (Part II.C.9.) pursuant to 40 CFR I22.41(m)), nothing in mis
document shall be construed to relieve the discharger from civil or criminal penalties for noncompliance, whether or not
such noncompliance is due to factors beyond his control, such as accidents, equipment breakdowns, or labor disputes.

4. Oil and Hazardous Substance Liability
Nothing in this document shall be construed to preclude the institution of any legal action or relieve the discharger from any
responsibilities, liabilities, or penalties to which the discharger may be subject under Section 311 of the Federal Act except
as are exempted by federal regulations.

5. State Laws
Nothing in this document shall be construed to preclude the institution of any legal action or relieve the discharger from any
responsibilities, liabilities, or penalties established pursuant to any applicable state law or regulation under authority
preserved by Section 510 of the Federal Act

6. Property Rights
The issuance of mis document does not convey any property rights in either real or personal property, or any exclusive
privileges, nor does it authorize violation of any federal, state or local laws or regulations, nor does it obviate die necessity
of obtaining such permits or approvals from other units of government as may be required by law.
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METHOD 9095A USEPA PAINT FILTER LIQUIDS TEST

TIME CRITICAL REMOVAL ACTION WORK PLAN
ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RTVER SUPERFUND SITE

GEORGIA-PACIFIC CORPORATION
KALAMAZOO, MICHIGAN

I. Scope and Application

This method is used to determine the presence of free liquids in a representative sample of waste.

The method is used to determine compliance with 40 CFR 264.314 and 265.314.

II. Summary of Method

A predetermined amount of material is placed in a paint filter. If any portion of the material

passes through and drops from the filter within the 5-min test period, the material is deemed to

contain free liquids.

HI. Interferences

• If filter media are observed to separate from the filter cone on exposure to alkaline materials.

This development causes no problem if the sample is not disturbed.

• Temperature can affect the test results if the test is performed below the freezing point of any

liquid in the sample. Tests must be performed above the freezing point and can, but are not

required to, exceed room temperature of 25°C.

IV. Apparatus and Materials

• Conical paint filter: Mesh number 60 +/- 5% (fine meshed size). Available at local point

stores such as Sherwin-Williams and Glidden.

• Glass funnel: If the paint filter, with the waste, cannot sustain its weight on the ring stand,

then a fluted glass funnel or glass funnel with a mouth large enough to allow at least 1 in. of

the filter mesh to protrude should be used to support the filter. The funnel should be fluted or
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have a large open mouth in order to support the paint filter yet not interfere with the

movement, to the graduated cylinder, of the liquid that passes through the filter mesh.

• Ring stand and ring, or tripod.

• Graduated cylinder or beaker: 100-mL.

V. Reagents

• None.

VI. Sample Collection. Preservation, and Handling

• All samples must be collected as described herein.

• A 100-mL or 100-g representative sample is required for the test. If it is not possible to

obtain a sample of 100 mL or 100 g that is sufficiently representative of the waste, the analyst

may use larger size samples in multiples of 100 mL or 100 g i.e., 200, 300, 400 mL or g.

However, when larger samples are used, analysis shall divide the sample into 100-mL or 100-

g portions and test each portion separately. If any portion contains free liquids, the entire

sample is considered to have free liquids. If the sample is measured volumetrically, then it

should lack major air spaces or voids.

VII. Procedure

• Place sample in the filter. A funnel may be used to provide support for the paint filter. If the

sample is of such light bulk density that it overflow the filter, then the sides of the filter can

be extended upward by taping filter paper to the inside of the filter and above the mesh.

Settling the sample into the paint filter may be facilitated by lightly tapping the side of the

filter as it is being filled.

• In order to assure uniformity and standardization of the test, material such as sorbent pads or

pillows which do not conform to the shape of the paint filter, should be cut into small pieces

and poured into the filter. Sample size reduction may be accomplished by cutting the sorbent
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material with scissors, shears, knife, or other such device so as to preserve as much of the

original integrity of the sorbent fabric as possble. Sorbents enclosed in a fabric should be

mixed with the resultant fabric pieces. The particles to be tested should be reduced small

than 1 cm (i.e., should be capable of passing through a 9.5 mm (0.375 inch) standard sieve).

Grinding sorbent materiafc should be avoided as this may destroy the integrity of the sorbent

and produce many "fine particles" which would normally not be present.

• For brittle materials larger than 1 cm that do not conform to the filter, light crushing to reduce

oversize particfes are acceptable if it is not practical to cut the material. Materials such as

clay, silica gel, and some polymers may fall into this category.

• Allow sample to drain for 5 min into the graduated cylinder.

• If any portion of the test material collects in the graduated cylinder in the 5-min period, then

the material is deemed to contain free liquids for purposes of 40 CFR 264.314 and 265.314.

VIII. Quality Control

• Duplicate samples should be analyzed on a routine basis.

IX. Method Performance

• No data provided.

X. References

• None provided.
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METHOD TO-4A

' k"''' Determination of Pesticides and Polychlorinated Biphenyk in
Ambient Air Using High Volume Polyurethane Foam (PUT) Sampling

Followed by Gas Chromatographic/Multi-Detector
Detection (GC/MD)

1. Scope

1.1 This document describes a method for sampling and analysis of a variety of common pesticides and for
polychlorinated biphcnyls (PCBs) in ambient air. The procedure is based on the adsorption of chemicals from
ambient air on polyurethane foam (PUF) using a high volume sampler.

1.2 The high volume PUF sampling procedure is applicable to multicomponent atmospheres containing common
pesticide concentrations from 0.001 to 50 ngfnf over 4- to 24-hour sampling periods. The limits of detection
wfll depend on the nature of the analyte and the length of the sampling period.

13 Specific compounds for which the method has been employed are listed in Table 1. The analytical
methodology described in Compendium Method TO-4A is currently employed by laboratories throughout the
US. The sampling methodology has been formulated to meet the needs of common pesticide and PCB sampling
in ambient air.

1A Compendium Method TO4 was originally published in 1989 (1). Further updates of the sampling protocol
were published as part of Compendium Method TO-13 (2). The method was further modified for indoor air
application in 1990 (3). In an effort to keep the method consistent with current technology, Compendium
Method TO-4 has incorporated the sampling and analytical procedures in ASTM Method D4861-94 (4) and is
published here as Compendium Method TO-4A.

'"..,."

2. Summary of Method

2.1 A high-volume (~8 cfin) sampler is used to collect common pesticides and PCBs on a sorbent cartridge
containing PUF. Airborne particles may also be collected, but the sampling efficiency is not known (5). The
sampler is operated for 24-hours, after which the sorbent is returned to the laboratory for analysis.

23, Pesticides and PCBs are extracted from the sorbent cartridge with 10 percent diethyl ether in hexane and
determined by gas chromatography coupled with an electron capture detector (BCD), nitrogen-phosphorus
detector (NPD), flame photometric detector (FPD), Hall electrolytic conductivity detector (HECD), or a mass
spectrometer (MS). For common pesticides, high performance liquid chromatography (HPLC) coupled with an
ultraviolet (UV) detector or electrochemical detector may be preferable.

23 Interferences resulting from analytes having similar retention times during GC analysis are resolved by
improving the resolution or separation, such as by changing the chrornatographic column or operating parameters,
or by fractionating die sample by column chromatography.
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3. Significance

3.1 Pesticide usage and environmental distribution are common to rural and urban areas of the United States.
The application of pesticides can cause adverse health effects to humans by contaminating soil, water, air, plants,
and animal life. PCBs are less widely used, due to extensive restrictions placed on their manufacturer. However,
human exposure to PCBs continues to be a problem because of their presence in various electrical products.

3.2 Many pesticides and PCBs exhibit bioaccumulaa've, chronic health effects; therefore, monitoring the presence
of these compounds in ambient air is of great importance.

33 The relatively low levels of such compounds in the environment requires the use of high volume sampling
techniques to acquire sufficient sample for analysis. However, the volatility of these compounds prevents
efficient collection on filter media. Consequently, Compendium Method TO-4A utilizes both a filter and a PUF
backup cartridge which provides for efficient collection of most common pesticides, PCBs, and many other
organics within the same volatility range.

3.4 Moreover, modifications to this method has been successfully applied to measurement of common pesticides
and PCBs in outdoor air (6), indoor air (3) and for personal respiratory exposure monitoring (3).

4. Applicable Documents

4.1 ASTM Standards

• D1356 Definition of Terms Relating to Atmospheric Sampling and Analysis
• D486 1 -94 Standard Practice for Sampling and Analysis of Pesticides and Polychlorinated Biphenyls

in Air
• E260 Recommended Practice for General Gas Chromatography Procedures
• E355 Practice for Gas Chromatography Terms and Relationships
• D3686 Practice for Sampling Atmospheres to Collect Organic Compound Vapors (Activated Charcoal

Tube Adsorption Method
• D3687 Practice for Analysis of Organic Compound Vapors Collected by the Activated Charcoal Tube

Adsorption
• D4185 Practice for Measurement of Metals in Workplace Atmosphere by Atomic Absorption

Spectrophotometry

43 EPA Documents

• Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air: Method
TO-10. Second Supplement, U. S. Environmental Protection Agency, EPA 600/4-89-018, March 1989.

• Manual of Analytical Methods for Determination of Pesticides in Humans and Environmental
Standards, U. S. Environmental Protection Agency, EPA 600/8-80-038, June 1980.

• Compendium of Methods for the Determination of Air Pollutants in Indoor Air: Method IP-8, U. S.
Environmental Protection Agency, EPA 600/4-90-0 1 0, May 1 990.
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43 Other Documents

• Code of Federal Regulations, Tide 40, Part 136, Method 604

5. Definitions

e' Definitions used in this document and in any user-prepared Standard operating procedures (SOPs)
should be consistent with ASTMD1 356, E260. andE355. All abbreviations and symbols are defined within
this document at point of use.]

5.1 Sampling efficiency (SE)-ability of the sampling medium to trap analytes of interest. The percentage of
the analyte of interest collected and retained by the sampling medium when it is introduced as a vapor in air or
nitrogen into the air sampler and the sampler is operated under normal conditions for a period of time equal to
or greater than mat required for the intended use is indicated by %SE.

5.2 Retention efficiency (RE)-ability of sampling medium to retain a compound added (spiked) to it in liquid
solution.

53 Retention time (RT>time to elute a specific chemical from a chromatographic column, for a specific carrier
gas flow rate, measured from the time the chemical is injected into the gas stream until it appears at the detector.

5.4 Relative retention time (RRT)-a rate of RTs for two chemicals for the same chromatographic column and
carrier gas flow rate, where the denominator represents a reference chemical.

5.5 Method detection limit (MDL)-the minimum concentration of a substance that can be measured and
reported with confidence and mat the value is above zero.

5.6 Kuderna-Danish apparatus-the Kuderna-Danish (K-D) apparatus is a system for concentrating materials
dissolved in volatile solvents.

5.7 MS-SIM-the GC is coupled to a mass spectrometer where the instrument is programmed to acquire data for
only the target compounds and to disregard all others, thus operating in the select ion monitoring mode (SIM).
This is performed using SIM coupled to retention time discriminators. The SIM analysis procedure provides
quantitative results.

5.8 SnbUmation-the direct passage of a substance from the solid state to the gaseous state and back into the
solid form without any time appearing in the liquid state. Also applied to the conversion of solid to vapor without
the later return to solid state, and to a conversion directly from the vapor phase to the solid state.

5.9 Surrogate standard-a chemically compound (not expected to occur in the environmental sample) which is
added to each sample, blank and matrix spiked sample before extraction and analysis. The recovery of the
surrogate standard is used to monitor unusual matrix effects, gross sample processing errors, etc. Surrogate
recovery is evaluated for acceptance by determining whether the measured concentration falls within acceptable
limits.
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6. Interferences

6.1 Any gas or liquid cinematographic separation of complex mixtures of organic chemicals is subject to serious
interference problems due to coelution of two or more compounds. The use of capillary or microbore columns
with superior resolution or two or more columns of different polarity will frequently eliminate these problems.
In addition, selectivity may be further enhanced by use of a MS operated in the selected ion monitoring (SIM)
mode as the GC detector. In mis mode, co-eluting compounds can often be determined.

6.2 The ECD responds to a wide variety of organic compounds. It is likely that such compounds will be
encountered as interferences during GC/ECD analysis. The NPD, FPD, and HECD detectors are element specific,
but are. still subject to interferences. UV detectors for HPLC are nearly universal, and the electrochemical
detector may also respond to a variety of chemicals. Mass spectrornetric analyses will generally provide positive
identification of specific compounds.

63 PCBs and certain common pesticides (e.g., chfordane) are complex mixtures of individual compounds which
can cause difficulty in accurately quantifying a particular formulation in a multiple component mixture. PCBs
may interfere with the determination of pesticides.

6.4 Contamination of glassware and sampling apparatus with traces of pesticides or PCBs can be a major source
of error, particularly at lower analyte concentrations. Careful attention to cleaning and handling procedures is
required during all steps of sampling and analysis to minimize this source of error.

6.5 The general approaches listed below should be followed to minimize interferences.

6.5.1 Polar compounds, including certain pesticides (e.g., organophosphorus and carbamate classes) can be
removed by column chromatography on alumina. Alumina clean-up will permit analysis of most common
pesticides and PCBs (7).

6.5.2 PCBs may be separated from other common pesticides by column chromatography on silicic acid (8,9).
6.5.3 Many pesticides can be fractionated into groups by column chromatography on Florisil (9).

7. Safety

7.1 The toxicity or carcinogencity of each reagent used in this method has not been precisely defined; however,
each chemical compound should be treated as a potential health hazard. From this viewpoint, exposure to these
chemicals must be reduced to the lowest possible level by whatever means available. The laboratory is
responsible for maintaining a current awareness file of Occupational Safety and Health Administration (OSHA)
regulations regarding the safe handling of the chemicals specified in this method A reference file of material data
handling sheets should also be made available to all personnel involved in the chemical analysis. Additional
references to laboratory safety are available and have been identified for the analyst (10-12).

13 PCBs have been classified as a known or suspected, human or mammalian carcinogen. Many of the other
common pesticides have been classified as carcinogens. Care must be exercised when working with these
substances. This method does not purport to address all safety problems associated with its use. It is the
responsibility of whoever uses this method to consult and establish appropriate safety and health practices and
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determine the applicability of regulatory limitations prior to use. The user should be thoroughly familiar with
the chemical and physical properties of targeted substances.

73 Treat all target anaiytes as carcinogens. Neat compounds should be weighed in a glove box. Spent samples
and unused standards are toxic waste and should be disposed according to regulations. Regularly check counter
tops and equipment with "black light" for fluorescence as an indicator of contamination.

7.4 The collection efficiency for common pesticides and PCBs has been demonstrated to be greater than 95
percent for the sampling configuration described in the method (filter and backup adsorbent). Therefore, no field
recovery evaluation will occur as part of mis procedure.

8. Apparatus

[Hole: This method was developed using the PS-1 semi-volatile sampler provided by General Metal Works,
Village ofCleves, OH as a guideline. EPA has experience in use of this equipment during various field
monitoring programs over the last several years. Other manufacturers' equipment should work as well.
However, modifications to these procedures may be necessary if another commercially available sampler is
selected.}

8.1 Sampling

8.1.1 High-volume sampler (see Figure 1). Capable of pulling ambient air through the filter/adsorbent
cartridge at a flow rate of approximately 8 standard cubic feet per minute (scfrn) (0.225 std mVmin) to obtain
a total sample volume of greater than 300 scm over a 24-hour period. Major manufacturers are:

• Tisch Environmental, Village ofCleves, OH
• Andersen Instruments Inc., 500 Technology CL, Smyrna, GA
• Thermo Environmental Instruments, Inc., 8 West Forge Parkway, Franklin, MA

8.1.2 Sampling module (see Figure 2). Metal filter holder (Part 2) capable of holding a 102-mm circular
particle filter supported by a 16-mesh stainless-steel screen and attaching to a metal cylinder (Part 1) capable of
holding a 65-mm OD. (60-mm I.D.) x 125-mm borosilicate glass sorbent cartridge containing PUF. The filter
holder is equipped with inert sealing gaskets (e.g., polytetrafluorethylene) placed on either side of the filter.
Likewise, inert, pliable gaskets (e.g., sih'cone rubber) are used to provide an air-tight seal at each end of the glass
sotbent cartridge. The glass sorbent cartridge is indented 20 mm from the lower end to provide a support for a
16-mesh stainless-steel screen that holds the sorbent The glass sorbent cartridge fits into Part 1, •which is
screwed onto Part 2 until the sorbent cartridge is sealed between the sih'cone gaskets. Major manufacturers are:

• Tisch Environmental, Village of Cleves, OH
• Andersen Instruments Inc., 500 Technology Ct, Smyrna, GA
• Thermo Environmental Instruments, Inc., 8 West Forge Parkway, Franklin, MA

A field portable unit has been developed by EPA (see Figure 3).
8.13 High-volume sampler calibrator. Capable of providing multipoint resistance for the high-volume

sampler. Major manufacturers are:
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• Tisch Environmental, Village of Cleves, OH
• Andersen Instnnnents Inc., 500 Technology CL, Smyrna, GA
• Thermo Environmental Instruments, Inc., 8 West Forge Parkway, Franklin, MA

8.1.4 Ice chest To hold samples at <4°C or below during shipment to the laboratory after collection.
8.1.5 Data sheets. For each sample for recording the location and sample time, duration of sample, starting

time, and volume of air sampled.

8.2 Sample Clean-up and Concentration (see Figure 4).

8.2.1 Soxhlet apparatus extractor (see Figure 4a). Capable of extracting filter and adsorbent cartridges
(2.3" x 5" length), 1,000 mL flask, and condenser, best source.

8.2.2 Pyrex glass tube furnace system. For activating silica gel at 180°C under purified nitrogen gas purge
for an hour, with capability of raising temperature gradually, best source.

8.23 Glass viaL 40 mL, best source.
8.2.4 Erlenmeyer flask. 50 mL, best source.

[Note: Reuse of glassware should be minimized to avoid the risk of cross contamination. All glassware that
is used, especially glassware that is reused, must be scrupulously cleaned as soon as possible after use. Rinse
glassware with the last solvent used in it and then with high-purity acetone and hexane. Wash with hot water
containing detergent. Rinse with copious amount of tap water and several portions of distilled water. Drain,
dry, and heat in a muffle furnace at 400° Cfor 4 hours. Volumetric glassware must not be heated in a muffle
furnace; rather, it should be rinsed with high-purity acetone and hexane. After the glassware is dry and cool,
rinse it with hexane, and store it inverted or capped with solvent-rinsed aluminum foil in a clean
environment.]

8.2.5 White cotton gloves. For handling cartridges and filters, best source.
8.2.6 Minrvials. 2 mL, borosilicate glass, with conical reservoir and screw caps lined with Teflon®-faced

silicone disks, and a vial holder, best source.
8.2.7 Teflon®-coated stainless steel spatulas and spoons. Best source.
8.2.8 Kuderna-Danish (K-D) apparatus (see Figure 4b). 500 mL evaporation flask (Kontes K-570001-

500 or equivalent), 10 mL graduated concentrator tubes (Kontes K570050-1025 or equivalent) with ground-glass
stoppers, and 3-ball macro Snyder Column (Kontes K-570010500, K-50300-0121, and K-569001-219, or
equivalent), best source.

8.2.9 Adsorption column for column chromatography (see Figure 4c). 1-cm x 10-cm with stands.
8.2.10 Glove box. For working with extremely toxic standards and reagents with explosion-proof hood for

venting fumes from solvents, reagents, etc.
8.2.11 Vacuum oven. Vacuum drying oven system capable of maintaining a vacuum at 240 torr (flushed

with nitrogen) overnight
8.2.12 Concentrator tubes and a nitrogen evaporation apparatus with variable flow rate. Best source.
8.2.13 Laboratory refrigerator. Best source.
8.2.14 Boiling chips. Solvent extracted, 10/40 mesh silicon carbide or equivalent, best source.
8.2.15 Water bath. Heated, with concentric ring cover, capable of ±5°C temperature control, best source.
8.2.16 Nitrogen evaporation apparatus. Best source.
8.2.17 Glass wool. High purity grade, best source.

Page4A-6 Compendium of Methods for Toxic Organic Air Pollutants January 1999



Peslkides/PCBs Method TO-4A

83 Sample Analysis

83.1 Gas chromatograph (GC). The GC system should be equipped with appropriate detectors) and
either an isothermally controlled or temperature programmed heating oven. Improved detection Hmits may be
obtained with a GC equipped with a cool on-column or splitless injector.

83.2 Gas chromatographic column. As an example, a 0.32-mm (I.D.) x 3-mm DB-5, DB-17, DB-608,
DB-1701 are available. Other columns may also provide acceptable results.

833 HPLC colnmn. As an example, a 4.6-mm x 25-cm Zorbax SIL or uBondpak C-18. Other columns
may also provide acceptable results.

83.4 Microsyringes. 5 uL volume or other appropriate sizes.
83.5 Balance. Mettler balance or equivalent
83.$ All required syringes, gases, and other pertinent supplies. To operate the GC/MS system.
83.7 Pipettes, micropipettes, syringes, bnrets, etc. To make calibration and spiking solutions, dilute

samples if necessary, etc., including syringes for accurately measuring volumes such as 25 uL and 100 uL.

9. Equipment and Materials

9.1 Materials for Sample Collection (see Figure 5)

9.1.1 Quartz fiber filter. 102-millimeter bindless quartz microfiber filter, Whatman Inc., 6 Just Road,
Fairfield, NJ 07004, Filter Type QMA-4.

9.1.2 Poryurethane foam (PUT) plugs (see Figure 5a). 3-inch thick sheet stock polyurethane type (density
.022 g/cm3)- The PUF should be of the polyether type used for furniture upholstery, pillows, and mattresses. The
PUF cylinders (plugs) should be slightly larger in diameter than the internal diameter of the cartridge. Sources
of equipment are Tisch Environmental, Village of Cleves, OH; University Research Glassware, 116 S. Merritt
Mill Road, Chapel Hill, NC; Thermo Environmental Instruments, Inc., 8 West Forge Parkway, Franklin, MA;
Supelco, Supelco Park, Bellefonte, PA; and SKC Inc., 334 Valley View Road, Eighty Four, PA

9.13 Teflon® end caps (see Figure 5a). For sample cartridge. Sources of equipment are Tisch
Environmental, Village of Cleves, OH and University Research Glassware, Chapel Hill, NC.

9.1.4 Sample cartridge aluminum shipping containers (see Figure 5b). For sample cartridge shipping.
Sources of equipment are Tisch Environmental, Village of Cleves, OH and University Research Glassware,
Chapel Hill, NC.

9.1.5 Glass sample cartridge (see Figure 5a). For sample collection. Sources of equipment are Tisch
Environmental, Village of Cleves, OH; Thermo Environmental Instruments, Inc., 8 West Forge Parkway,
Franklin, MA; University Research Glassware, 116 S. Merritt Mill Road, Chapel Hill, NC; and Supelco, Supelco
Park, Bellefonte, PA

9.1.6 Aluminum foil. Best source.
9.1.7 Hexane, reagent grade. Best source.

9.2 Sample Extraction and Concentration

9.2.1 Methylene chloride. Chromatographic grade, glass-distilled, best source.
9.2.2 Sodium sulfate-anhydrous (ACS). Granular (purified by washing with methylene chloride followed

by heating at 400°C for 4 hours in a shallow tray).
9.23 Boiling chips. Solvent extracted or heated in a muffle furnace at 450 °C for 2 hours, approximately

10/40 mesh (silicon carbide or equivalent).
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9.2.4 Nitrogen. High purity grade, best source.
9.2.5 Ether. Chromatographic grade, glass-distilled, best source.
9.2.6 Hexane. Chromatographic grade, glass-distilled, best source.
9.2.7 Dibroroobiphenyl. Chromatographic grade, best source. Used for internal standard.
9.2.8 Decailnorobipbenyl. Chromatographic grade, best source. Used for internal standard.
9.2.9 Glass wool. Silanized, extracted with methylene chloride and hexane, and dried.
9.2.10 Diethyl ether. High purity, glass distilled.
9.2.11 Hexane. High purity, glass distilled.
9.2.12 Silica geL High purity, type 60, 70-230 mesh.
9.2.13 Round bottom evaporative flask. 500 mL, T 24/40 joints, best source.
9.2.14 Capacity soxhlet extractors. 500 mL, with reflux condensers, best source.
9.2.15 Kuderna-Danish concentrator. 500 mL, with Snyder columns, best source.
9.2.16 Graduated concentrator tabes. 10 mL, with 19/22 stoppers, best source.
9.2.17 Graduated concentrator tubes. 1 mL, with 14/20 stoppers, best source.
9.2.18 TFE fluorocarbon tape. 1/2 in., best source.
9.2.19 Filter tubes. Size 40-mm (I.D.) x 80-mm.
9.2.20 Serum vials. 1 mL and 5 mL, fitted with caps lined with TFE fluorocarbon.
9.2.21 Pasteur pipetter. 9 in., best source.
9.2.22 Glass wool. Fired at 500° C, best source.
9.2.23 Alumina. Activity Grade IV, 100/200 mesh.
9.2.24 Glass Chromatographic column. 2-mm I.D. x 15-cm long.
9.2.25 Vacuum oven. Connected to water aspirator, best source.
9.2.26 Die. Best source.
9.2.27 Ice chest. Best source.
9.2.28 Silicic Acid. Pesticide quality, best source.
9.2.29 Octachloronaphthalcne (OCN). Research grade, best source.
9.2.30 FlorisiL Pesticide quality, best source.

93 GC Sample Analysis

9-3.1 Gas cylinders of hydrogen, nitrogen, argon/methane, and helium. Ultra high purity, best source.
93.2 Combustion air. Ultra high purity, best source.
9.33 Zero air. Zero air may be obtained from a cylinder or zero-grade compressed air scrubbed with

Drierite® or silica gel and 5 A molecular sieve or activated charcoal, or by catalytic cleanup of ambient air. All
zero air should be passed through a liquid argon cold trap for final cleanup.

93.4 Chromatographic-grade stainless steel tubing and stainless steel fitting. For interconnections,
Alltech Applied Science, 2051 Waukegan Road, Deerfield, EL 60015, 312-948-8600, or equivalent

[Note: All such materials in contact with the sample, analyte, or support gases prior to analysis should be
stainless steel or other inert metal. Do not use plastic or Teflon® tubing or fittings.]

10. Preparation of PUF Sampling Cartridge

[Note: This method was developed using the PS-1 sample cartridge provider by General Metal Works, Village
ofOeves, OH as a guideline. EPA has experience in use of this equipment during various field monitoring
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programs over the last several years. Other manufacturers' equipment should work as well. However,
modifications to these procedures may be necessary if another commercially available sampler is selected.]

10.1 Summary of Method

10.1.1 This part of Compendium Method TO-4A discusses pertinent information regarding the preparation
and cleaning of the filter, adsorbent, and filter/adsorbent cartridge assembly. The separate batches of filters and
adsorbents are extracted with the appropriate solvent

10.1.2 At least one PUF cartridge assembly and one filter from each batch, or 10 percent of the batch,
whichever is greater, should be tested and certified clean before the batch is considered for field use.

10.2 Preparation of Sampling Cartridge

10.2.1 Bake the Whatman QMA-4 quartz filters at 400°C for 5 hours before use.
10.2.2 Set aside the filters in a clean container for shipment to the field or prior to combining with the PUF

glass cartridge assembly for certification prior to field deployment
10.2 3 The PUF plugs are 6.0-cm diameter cylindrical plugs cut from 3-inch sheet stock and should fit, with

slight compression, in the glass cartridge, supported by the wire screen (see Figure 2). During cutting, rotate the
die at high speed (e.g., in a drill press) and continuously lubricate with deionized or distilled water. Pre-cleaned
PUF plugs can be obtained from many of the commercial sources identified in Section 9.1.2.

10.2.4 For initial cleanup, place the PUF plugs in a Soxhlet apparatus and extract with acetone for 16 hours
at approximately 4 cycles per hour. When cartridges are reused, use diethyl ether/hexane (10 percent
volume/volume [v/v]) as the cleanup solvent

[Note: A modified PUF cleanup procedure can be used to remove unknown interference components of the
PUF blank. This method consists of rinsing 50 times with toluene, acetone, and diethyl ether/hexane (5 to
10 percent v/v), followed by Soxhlet extraction. The extracted PUF is placed in a vacuum oven connected to
a "water aspirator and dried at room temperature for approximately 2 to 4 hours (until no solvent odor is
detected). Alternatively, they may be dried at room temperature in an air-tight container with circulating
nitrogen (zero grade). Place the clean PUF plug into a labeled glass sampling cartridge using gloves and
forceps. Wrap the cartridge with hexane-rinsed aluminum foil and placed in a jar fitted with TFE
fluorocarbon-lined caps. The foil wrapping may also be marked for identification using a blunt probe. The
extract from the Soxhlet extraction procedure from each batch may be analyzed to determine initial
cleanliness prior to certification.]

10.2.5 Fit a nickel or stainless steel screen (mesh size 200/200) to the bottom of a hexane-rinsed glass
sampling cartridge to retain the PUF adsorbents, as illustrated in Figure 2. Place the Soxhlet-extracted, vacuum-
dried PUF (23-cm thick by 6.5-cm diameter) on top of the screen in the glass sampling cartridge using polyester
gloves.

10.2.6 Wrap the sampling cartridge with hexane-rinsed aluminum foil, cap with the Teflon® end caps, place
in a cleaned labeled aluminum shipping container, and seal with Teflon® tape. Analyze at least 1 PUF plug from
each batch of PUF plugs using the procedure described in Section 10.3, before the batch is considered acceptable
for field use. A blank level of <10 ng/plug and filter for single component compounds is considered .to be
acceptable. For multiple component mixtures (e.g., PCBs), the blank level should be <100 ng/plug and filter.
Cartridges are considered clean for up to 30 days from date of certification when stored in their sealed containers.
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103 Procedure for Certification of PUF Cartridge Assembly

103.1 Extract 1 filter and PUF adsorbent cartridge by Soxhlet extraction and concentrate using a Kudema-
Danish (K-D) evaporator for each lot of filters and cartridges sent to the field.

103.2 Assemble die Soxhlet apparatus. Charge die Soxhlet apparatus (see Figure 4a) with 300 mL of the
extraction solvent [10 percent (v/v) diethyl ether/hexane] and reflux for 2 hours. Let the apparatus cool,
disassemble it, and discard the used extraction solvent Transfer the filter and PUF glass cartridge to the Soxhlet
apparatus (the use of an extraction thimble is optional).

[Note: The filter and adsorbent assembly are extracted together in order to reach detection limits, to
minimize cost and to prevent misinterpretation of the data. Separate analyses of the filter and PUF would not
yield useful information about the physical state of most of the common pesticides and PCBs at the time of
sampling due to evaporative losses of the anafytefrom the filter during sampling.]

1033 Add between 300 and 350 mL of diethyl ether/hexane (10 percent v/v) to the Soxhlet apparatus.
Reflux the sample for 18 hours at a rate of at least 3 cycles per hour. Allow to cool, then disassemble die
apparatus.

1034 Assemble a K-D concentrator (see Figure 4b) by attaching a 10-mL concentrator tube to a 500-mL
evaporative flask.

103.5 Transfer the extract by pouring it through a drying column containing about 10 cm of anhydrous
granular sodium sulfate (see Figure 4c) and collect the extract in the K-D concentrator. Rinse the Erlenmeyer
flask and column with 20 to 30 mL of 10 percent diethyl ether/hexane to complete the quantitative transfer.

103.6 Add 1 or 2 clean boiling chips and attach a 3-balI Snyder column to the evaporative flask. Pre-wet
the Snyder column by adding about 1 mL of the extraction solvent to die top of die column. Place the K-D
apparatus on a hot water bath (50 °C) so that die concentrator tube is partially immersed in the hot water, and die
entire lower rounded surface of die flask is bathed with hot vapor. Adjust die vertical position of me apparatus
and the water temperature as required to complete the concentration in one hour. At die proper rate of distillation,
the balls of die column will actively chatter but me chambers will not flood with condensed solvent When die
apparent volume of liquid reaches approximately 5 mL, remove die K-D apparatus from me water bath and allow
it to drain and cool for at least 5 minutes. Remove me Snyder column and rinse die flask and its lower joint into
die concentrator tube widi 5 mL of hexane. A 5-mL syringe is recommended for this operation.

[Note: The solvent may have to be exchanged to another solvent to meet the requirements of the analytical
procedure selected for the target analytes.J

103.7 Concentrate die extract to 1 mL and analyze according to Section 13.
103.8 Acceptable levels of common pesticides must be less than 10 ng for each pair of filter and adsorbent

assembly analyzed. For multiple component mixtures (e.g., PCBs), die blank level should be less than 100 ng
for each pair of filter and adsorbent Once certified clean, the cartridges can be shipped to the field wirnout being
chilled.

11. Assembly, Calibration and Collection Using High-Volume Sampling System

[Note: This method was developed using the PS-1 semi-volatile sampler provided by General Metal Works.
Village ofCleves, OH as a guideline. EPA has experience in use of this equipment during various field
monitoring programs over the last several years. Other manufacturers' equipment should work as welL
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However, modifications to these procedures may be necessary if another commercially available sampler is
selected.]

11.1 Description of Sampling Apparatus

The entire sampling system is diagrammed in Figure 1. This apparatus was developed to operate at a rate of 4
to 10 serin (0.1 14 to 0.285 std mVmin) and is used by EPA for high-volume sampling of ambient air. The
method write-up presents the use of this device.

The sampling module (see Figure 2) consists of a filter and a glass sampling cartridge containing the PUF utilized
to concentrate common pesticides and PCBs from the air. A field portable unit has been developed by EPA (see
Figure 3).

11.2 Calibration of Sampling System

Each sampler should be calibrated (1 ) when new, (2) after major repairs or maintenance, (3) whenever any audit
point deviates from the calibration curve by more than 7 percent, (4) before/after each sampling event, and
(5) when a different sample collection media, other than that which the sampler was originally calibrated to, will
be used for sampling.

11.2.1 Calibration of Orifice Transfer Standard. Calibrate the modified high volume air sampler in the
field using a calibrated orifice flow rate transfer standard. Certify the orifice transfer standard in the laboratory
against a positive displacement rootsmeter (see Figure 6). Once certified, the recertification is performed rather
infrequently if the orifice is protected from damage. Recertify the orifice transfer standard performed once per
year utilizing a set of five multiple resistance plates.

[ffote: The set of five multihole resistance plates are used to change the flow through the orifice so that-
several points can be obtained for the orifice calibration curve. The following procedure outlines the steps
to calibrate the orifice transfer standard in the laboratory.]

11.2.1.1 Record the room temperature (T, in °C) and barometric pressure (Pk in mm Hg) on the Orifice
Calibration Data Sheet (see Figure 7). Calculate the room temperature in K (absolute temperature) and record
on Orifice Calibration Data Sheet.

T, inK = 273°+T1in°C

11.2.1.2 Set up laboratory orifice calibration equipment as illustrated in Figure 6. Check the oil level of
the rootsmeter prior to starting. There are 3 oil level indicators, 1 at the clear plastic end and 2 site glasses, 1 at
each end of the measuring chamber.

11.2.13 Check for leaks by clamping both manometer lines, blocking the orifice with cellophane tape,
turning on die high volume motor, and noting any change in the rootsmetef s reading. If the rootsmetefs reading
changes, there is a leak in the system. Eliminate the leak before proceeding. If the rootsmeter's reading remains
constant, turn off the hi-vol motor, remove the cellophane tape, and unclamp both manometer lines.

1 1.2.1.4 Install the 5-hole resistance plate between the orifice and the filter adapter.
11.2.1.5 Turn manometer tubing connectors 1 turn counter-clockwise. Make sure all connectors are open.
1 1.2.1.6 Adjust both manometer midpoints by sliding their movable scales until the zero point corresponds

with the meniscus. Gently shake or tap to remove any air bubbles and/or liquid remaining on tubing connectors.
(If additional liquid is required for the water manometer, remove tubing connector and add clean water.)
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11.2.1.7 Turn on the high volume motor and let it run for 5 minutes to set the motor brushes. Turn the
motor oft Insure manometers are set to zero. Turn the high volume motor on.

1 1.2.1.8 Record the time, b minutes, required to pass a known volume of air (approximately 200 to 300 ft3

of air for each resistance plate) through the rootsmeter by using the rootsmeter's digital volume dial and a
stopwatch.

11.2.1.9 Record both manometer readings-orifice water manometer (&H) and rootsmeter mercury
manometer (A?) on Orifice Calibration Data Sheet (see Figure 7).

[Note: tJHis the sum of the difference from zero (0) of the two column heights.]

0 Turn off the high volume motor.
1 1.2.1.11 Replace the 5-hok resistance plate with the 7-hole resistance plate.
11.2.1.12 Repeat Sections 11.2.1.3 through 11.2.1.11.
11.2.1.13 Repeat for each resistance plate. Note results on Orifice Calibration Data Sheet (see Figure 7).

Only a minute is needed for warm-up of the motor. Be sure to tighten the orifice enough to eliminate any leaks.
Also check the gaskets for cracks.

[Note: The placement of the orifice prior to the rootsmeter causes the pressure at the inlet of the rootsmeter
to be reduced below atmospheric conditions, thus causing the measured volume to be incorrect. The volume
measured by the rootsmeter must be corrected.]

11.2.1.14 Correct the measured volumes on the Orifice Calibration Data Sheet

V - Vvs«d v

where:
VIU| = standard volume, std mj

Vm = actual volume measured by the rootsmeter, m3

P, = barometric pressure during calibration, mm Hg

A? = differential pressure at inlet to volume meter, mm Hg

P«a = 760 mm Hg
TBJ= 273 + 25°C = 298K
T. = ambient temperature during calibration, KL

11.2.1.15 Record standard volume on Orifice Calibration Data Sheet
1 1.2.1.16 The standard fiow rate as measured by the rootsmeter can now be calculated using the following

formula:

. std e
where:

0^,,= standard volumetric flow rate, std mVmin
9 = elapsed time, min
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••"' 11.2.1.17 Record the standard flow rates to the nearest 0.01 std mVmin.

11.2.1.18 Calculate and record ^AH (P,/PSJ(298/T]) value for each standard flow rate.

lL2.1.19Pkrt each ^AH (Pj/P^XZP&VT,) value (y-axis) versus its associated standard flow rate (x-

axis) on arithmetic graph paper and draw a line of best fit between the individual plotted points.

[Note: This graph will be used in the field to determine standard flow rate.]

11.2.2 Calibration of the High Volume Sampling System Utilizing Calibrated OriGce Transfer
Standard

For this calibration procedure, the following conditions are assumed in the field:

• The sampler is equipped with a valve to control sample flow rate.
• The sample flow rate is determined by measuring the orifice pressure differential, using a Magnehclic

gauge.
• The sampler is designed to operate at a standardized volumetric flow rate of 8 frVmin (0.225 mVmin), with

an acceptable flow rate range within 10 percent of this value.
• The transfer standard for the flow rate calibration is an orifice device. The flow rate through the orifice

is determined by the pressure drop caused by the orifice and is measured using a "IT tube water
manometer or equivalent

• The sampler and the orifice transfer standard are calibrated to standard volumetric flow rate units (scfm
or scmm).

• An orifice transfer standard with calibration traceable to MIST is used.
• A TJ" tube water manometer or equivalent, with a 0- to 1 6-inch range and a maximum scale division of

0.1 inch, will be used to measure the pressure in the orifice transfer standard.
• A Magnehelic gauge or equivalent, with a 9- to 100-inch range and a minimum scale division of 2 inches

for measurements of the differential pressure across the sampler's orifice is used.
• A thermometer capable of measuring temperature over the range of 32° to 122CF (0° to 50°C) to ±2°F

(±1 °C) and referenced annually to a calibrated mercury thermometer is used.
• A portable aneroid barometer (or equivalent) capable of measuring ambient barometric pressure between

500 and 800 mm Hg (19.5 and 3 1 .5 in. Hg) to the nearest mm Hg and referenced annually to a barometer
of known accuracy is used.

• Miscellaneous handtools, calibration data sheets or station log book, and wide duct tape are available.

. 1 1 .2.2.1 Set up the calibration system as illustrated in Figure 8. Monitor the airflow through the sampling
system with a venturi/Magnehelic assembly, as illustrated in Figure 8. Audit the field sampling system once per
quarter using a flow rate transfer standard, as described in the EPA High Volume-Sampling Method. 40 CVR 50,
Appendix B. Perform a single-point calibration before and after each sample collection, using the procedures
described in Section 1 1 .2.3.

11.2.2.2 Prior to initial multi-point calibration, place an empty glass cartridge in the sampling head and
activate the sampling motor. Fully open the flow control valve and adjust the voltage variator so that a sample
flow rate corresponding to 1 10 percent of the desired flow rate (typically 0.20 to 0.28 mYmin) is indicated on the
Magnehelic gauge (based on the previously obtained multipoint calibration curve). Allow the motor to warm up
for 10 minutes and then adjust the flow control valve to achieve the desire flow rate. Turn off the sampler.
Record the ambient temperature and barometric pressure on the Field Calibration Data Sheet (see Figure 9).

1 1.2.23 Place the orifice transfer standard on the sampling head and attach a manometer to the tap on
die transfer standard, as illustrated in Figure 8. Properly align the retaining rings with the filter holder and secure
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'-.***' by tightening the three screw clamps. Connect the orifice transfer standard by way of the pressure tap to a
manometer using a length of tubing. Set flic zero level of the manometer or Magnehelic. Attach the Magnehelic
gauge to the sampler venturi quick release connections. Adjust the zero (if needed) using the zero adjust screw
on face of the gauge. •

11.2.2.4To leak test, block the orifice with a rubber stopper, wide duct tape, or other suitable means. Seal
the pressure port with a rubber cap or similar device. Turn on the sampler.
Caution: Avoid running the sampler for too long a time with the orifice blocked. This precaution will reduce
the chance that the motor will be overheated due to the lack of cooling air. Such overheating can shorten the
life of the motor.

11.2.2.5 Gently rock the orifice transfer standard and listen for a whistling sound that would indicate a
leak in the system. A leak-free system will not produce an upscale response on the sampler's Magnehelic. Leaks
are usually caused either by damaged or missing gaskets by cross-threading and/or not screwing sample cartridge
together tightly. All leaks must be eliminated before proceeding with the calibration. When the sample is
determined to be leak-free, turn off the sampler and unblock the orifice. Now remove the rubber stopper or plug
from the calibrator orifice.

11.2.2.6Tum the flow control valve to the fully open position and turn the sampler on. Adjust the flow
control valve until a Magnehelic reading of approximately 70 in. is obtained. Allow the Magnehelic and
manometer readings to stabilize and record these values on the orifice transfer Field Calibration Data Sheet (sec
Figure 9).

11.2.2.7 Record the manometer reading under Yl and the Magnehelic reading under Y2 on the Field
Calibration Data Sheet. For the first reading, the Magnehelic should still be at 70 inches as set above.

11.2.2.8 Set the Magnehelic to 60 inches by using the sampler's flow control valve. Record the
manometer (Yl) and Magnehelic (Y2) readings on the Field Calibration Data Sheet (see Figure 9).

11.2.2.9 Repeat the above steps using Magnehelic settings of 50,40,30,20, and 10 inches.
11.2.2.10 Turn the voltage variator to maximum power, open the flow control valve, and confirm that the

Magnehelic reads at least 100 inches. Turn off the sampler and confirm that the Magnehelic reads zero.
i,.,K 11.2.2.11 Read and record the following parameters on the Field Calibration Data Sheet Record the

following on the calibration data sheet
Data, job number, and operator's signature;

• Sampler serial number;
• Ambient barometric pressure; and
• Ambient temperature.

11.2.2.12 Remove the "dummy" cartridge and replace with a sample cartridge.
11.2.2.13 Obtain the Manufacturer High Volume Orifice Calibration Certificate,
11.2.2.14 If not performed by the manufacturer, calculate values for each calibrator orifice static pressure

(Column 6, inches of water) on the manufacturer's calibration certificate using the following equation:

^AH(P/760)(298/[Ta + 273])

where:
P, = the barometric pressure (mm Hg) at time of manufacturer calibration, mm Hg
T, = temperature at time of calibration, °C

11.2.2.15 Perform a linear regression analysis using the values in Column 7 of the manufacturer High
Volume Orifice Calibration Certificate for flow rate (Q^) as the "X" values and the calculated values as the Y

Page 4 A-14 Compendium of Methods for Toxic Organic Air Pollutants January 1999



PestiddeVPCBs Method TO-4 A

values. From this relationship, determine the correlation (CC1), intercept (Bl), and slope (Ml) for the Orifice
Transfer Standard.

11.2.2.16 Record these values on the Field Calibration Data Sheet (see Figure 9).
11.2.2.17 Using the Field Calibration Data Sheet values (see Figure 9), calculate the Orifice Manometer

Calculated Values (Y3) for each orifice manometer reading using the following equation:

Y3 Calculation

Y3 - [Y1(P/760X298/{T. + 273})]*

11.2.2.18 Record the values obtained in Column Y3 on the Field Calibration Data Sheet (see Figure 9).
11.2.2.19 Calculate the Sampler Magnehelic Calculate Values (Y4) using the following equation:

Y4 Calculation

Y4 = [Y2(P/760)(298/{T, + 273})]*

11.2.2.20 Record the value obtained in Column Y4 on the Field Calibration Data Sheet (see Figure 9).

11.2.2.21 Calculate the Orifice Flow Rate (XI) in scm, using the following equation:

XI Calculation

Y3 - Bl
XI =

Ml

11.2J.22 Record the values obtained in Column XI, on the Field Calibration Data Sheet (see Figure 9).
11.2.2.23 Perform a linear regression of the values in Column XI (as X) and the values in Column Y4 (as

Y). Record the relationship for correlation (CC2), intercept (B2), and slope (M2) on the Field Calibration Data
Sheet.

11.2.2.24 Using the following equation, calculate a set point (SP) for the manometer to represent a desired
flow rate:

2Set point (SP) = [(Expected PJ/(Expected TJ(TIt</PI,d)][M2 (Desired flow rate) + B2]

where:

P, = Expected atmospheric pressure (P J, mm Hg
T. = Expected atmospheric temperature (TJ, "C

M2= Slope of developed relationship
B2= Intercept of developed relationship
TIU,= Temperature standard, 25°C
Pjd = Pressure standard, 760 mm Hg

1 1.2.2.25 During monitoring, calculate a flow rate from the observed Magnehelic reading using the
following equations:
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Y5 = [Average Magnehdic Reading (AH) (P/TJ(Trt</Pfl(1)f

X2 = Y5 - B2

M2
where:

Y5 = Corrected Magnehelic reading
X2= Instant calculated flow rate, son

11.2.2.26 The relationship in calibration of a sampling system between Orifice Transfer Standard and
flow rate through the sampler is illustrated in Figure 10.

11.23 Single-Point Audit of the High Volume Sampling System Utilizing Calibrated Orifice Transfer
Standard

Single point calibration checks are required as follows:

• Prior to the start of each 24-hour test period.
• After each 24-hour test period. The post-test calibration check may serve as the pre-test calibration check

for the next sampling period if the sampler is not moved
• Prior to sampling after a sample is moved.

For samplers, perform a calibration check for the operational Qow rate before each 24-hour sampling event and
when required as outlined in the user quality assurance program. The purpose of this check is to track the
sampler's calibration stability. Maintain a control chart presenting the percentage difference between a sampler's
indicated and measured flow rates. This chart provides a quick reference of sampler flow-rate drift problems and
is useful for tracking the performance of the sampler. Either the sampler log book or a data sheet will be used
to document f owcheck information. This information includes, but is not limited to, sampler and orifice transfer
standard serial number, ambient temperature, pressure conditions, and collected flow-check data.

In this subsection, the following is assumed:

• The flow rate through a sampler is indicated by the orifice differential pressure;
• Samplers are designed to operate at an actual flow rate of 8 scfrn, with a maximum acceptable flow-rate

fluctuation range of ±10 percent of this value;
• The transfer standard will be an orifice device equipped with a pressure tap. The pressure is measured

using a manometer; and
• The orifice transfer standard's calibration relationship is in terms of standard volumetric flow rate (0,̂ ).

11.23.1 Perform a single point flow audit check before and after each sampling period utilizing the
Calibrated Orifice Transfer Standard (see Section 11.2.1).

11.23.2 Prior to single point audit, place a "dummy" glass cartridge in the sampling head and activate the
sampling motor. Fully open the flow control valve and adjust the voltage variator so that a sample flow rate
corresponding to 110 percent of the desired flow rate (typically 0.19 to 0.28 nrYmin) is indicated on the
Magnehelic gauge (based on the previously obtained multipoint calibration curve). Allow the motor to warm up
for 10 minutes and then adjust the flow control valve to achieve the desired flow rate. Turn off the sampler.
Record the ambient temperature and barometric pressure on the Field Test Data Sheet (see Figure 11).

11.233 Place the flow rate transfer standard on the sampling head.
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11.23.4 Property aligD the retaining rings with the filter holder and secure by tightening the 3 screw
clamps. Connect the flow rate transfer standard to the manometer using a length of tubing.

11.23.5 Using tubing, attach 1 manometer connector to the pressure tap of the transfer standard. Leave
the other connector open to the atmosphere.

11.23.6 Adjust the manometer midpoint by sliding the movabk scale until the zero point corresponds with
the water meniscus. Gently shake or tap to remove any air bubbles and/or liquid remaining on tubing connectors.
(If additional liquid is required, remove tubing connector and add clean water.)

11.23.7 Turn on high-volume motor and let run for 5 minutes.
11.23.8 Record the pressure differential indicated, AH, in inches of water, on me Field Test Data Sheet

Be sure stable AH has been established
11.23.9 Record the observed Magnahelk gauge reading, in inches of water, on the Field Test Data Sheet

Be sure stable AM has been established
11.23.10 Using previous established Orifice Transfer Standard curve, calculate Q^ (see

Section 11.2.2.23).
11J3.11 This flow should be within ±10 percent of the sampler set point, normally, 8-ft*. If not, perform

a new multipoint calibration of the sampler.
11.23.12 Remove flow rate transfer standard and dummy adsorbent cartridge.

113 Sample Collection

113.1 General Requirements
113.1.1 The sampler should be located in an unobstructed area, at least 2 meters from any obstacle to air

flow. The exhaust hose should be stretched out in the downwind direction to prevent recycling of air into the
sample head.

113.1.2 All cleaning and sample module loading and unloading should be conducted in a controlled
environment, to minimize any chance of potential contamination.

113.13 When new or when using the sampler at a different location, all sample contact areas need to be
cleared Use triple rinses of reagent grade hexane contained in Teflon® rinse bottles. Allow the solvent to
evaporate before loading the PUF modules.

113.2 Preparing Cartridge for Sampling
113.2.1 Detach the lower chamber of the cleaned sample head While wearing disposable, clean, lint-free

nylon, or powder-free surgical gloves, remove a clean glass adsorbent module from its shipping container.
Remove the Teflon® end caps. Replace the end caps in the sample container to be reused after the sample has
been collected

11.3.2.2 Insert the glass module into the tower chamber and tightly reattach the lower chambers to the
module.

113.23 Using clean rinsed (with hexane) Teflon-tipped forceps, carefully place a clean conditioned fiber
filter atop the filter holder and secure in place by clamping the filter holder ring over the filter. Place the
aluminum protective cover on top of the cartridge head Tighten the 3 screw clamps. Ensure that all module
connections are tightly assembled Place a small piece of aluminum foil on the ball-joint of the sample cartridge
to protect from back-diffusion of semi-volatile into the cartridge during transporting to the site.

[Note: Failure to do so could result in airflow leaks at poorly sealed locations which could affect sample
representativeness.] •
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X 113.2.4 Place in a carrying bag to take to the sampler.
1133 CoUection

1133.1 After the sampling system has been assembled, perform a single point flow check as described
in Sections 11.2.3.

1133 JL With die empty sample module removed from the sampler, rinse all sample contact areas using
reagent grade hexane in a Teflon® squeeze bottle. Allow dK hexane to evaporate from the module before loading
the samples.

11333 With the sample cartridge removed from the sampler and the flow control valve fully open, turn
the pump on and allow it to warm-up for approximately 5 minutes.

1133.4 Attach a "dummy" sampling cartridge loaded with the exact same type of filter and PUF media
to be used for sample collection.

1133.5 Turn the sampler on and adjust the flow control valve to the desired flow as indicated by the
Magnehelic gauge reading determined in Section 1122.24. Once the flow is properly adjusted, take extreme care
not to inadvertently alter its setting.

1133.6 Turn the sampler off and remove the "dummy" module. The sampler is now ready for field use.
1133.7 Check the zero reading of the sampler Magnehelic. Record the ambient temperature, barometric

pressure, elapsed time meter setting, sampler serial number, filter number, and PUF cartridge number on the Field
Test Data Sheet (see Figure 11). Attach the loaded sampler cartridge to the sampler.

1133.8 Place the voltage variator and flow control valve at the settings used in Section 11.3.2, and the
power switch. Activate the elapsed time meter and record the start time. Adjust the flow (Magnehelic setting),
if necessary, using the flow control valve.

1133.9 Record the Magnehelic reading every 6 hours during the sampling period. Use the calibration
factors (see Section 11.2,2.24) to calculate the desired flow rate. Record the ambient temperature, barometric
pressure, and Magnehelic reading at the beginning and during sampling period.

113.4 Sample Recovery
113.4.1 At the end of the desired sampling period, turn the power off. Carefully remove the sampling

.,/ head containing the filter and adsorbent cartridge. Place the protective "plate" over the filter to protect cartridge
during transport to clean recovery area. Also, place a piece of aluminum foil around the bottom of adsorbent
sampler head.

113.4.2 Perform a final calculated sampler flow check using the calibration orifice, as described in Section
1132. If calibration deviates by more than 10 percent from initial reading, mark the flow data for that sample
as suspect and inspect and/or remove from service, record results on Field Test Data Sheet, Figure 11.

113.43 Transport adsorbent sampler head to a clean recovery area.
113.4.4 While wearing disposable lint free nylon or powder-free surgical gloves, remove the PUF

cartridge from the lower module chamber and lay it on the retained aluminum foil in which the sample was
originally wrapped.

113.4.5 Carefully remove the glass fiber filter from the upper chamber using clean Teflon®-tipped
forceps.

113.4.6 Fold the filter in half twice (sample side inward) and place it in the glass cartridge atop the PUF.
113.4.7 Wrap the combined samples in the original hexane rinsed aluminum foil, attached Teflon® end

caps and place them in their original aluminum sample Container. Complete a sample label and affix it to the
aluminum shipping container.

113.4.8 Chain-of-custody should be maintained for all samples. Store the containers under dry ice and
protect from UV light to prevent possibly photo-decomposition of collected analytes. If the time span between
sample collection and laboratory analysis is to exceed 24 hours, refrigerate sample at 4 *C.

113.4.9 Return at least 1 field filter/PUF blank to Ihe laboratory with each group of samples. Treat a field
blank exactly as the sample except that no air is drawn through the filter/adsorbent cartridge assembly.
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1 13.4.10 Ship and store field samples chilled (<4°) (blue ice is acceptable) until receipt at the analytical
laboratory, after which they should be refrigerated at less than or equal to 4°C. Extraction must be performed
within 7 days of sampling and analysis within 40 days of extraction.

12. Sample Extraction Procedure

[Note: Sample extraction should be performed under a properly ventilated hood.]

12.1 Sample Extraction

12.1.1 All samples should be extracted within 1 week after collection. All samples should be stored at <4°C
until extracted.

12.1.2 All glassware should be washed with a suitable detergent; rinsed with deionized water, acetone, and
hexane; rinsed again with deionized water; and fired in an oven (500°C).

12.13 Prepare a spiking solution for determination of extraction efficiency. The spiking solution should
contain one or more surrogate compounds that have chemical structures and properties similar to those of the
analytes of interest Octachloronaphthalene (OCN) and dibutylchlorendate have been used as surrogates for
determination of organochlorine pesticides by GC with an BCD. Tetrachloro-m-xylenc and decachlorobiphenyl
can also be used together to insure recovery of early and late eluting compounds. For organophosphate pesticides,
tributylphosphate or triphenylphosphate may be employed as surrogates. The surrogate solution should be
prepared so that addition of 100 nL into the PUF plug results in an extract containing the surrogate compound
at the high end of the instrument's calibration range. As an example, the spiking solution for OCN is prepared
by dissolving 10 mg of OCN in 10 mL of 10% acetone in n-hexane, followed by serial dilution n-hexane to
achieve a final spiking solution of OCN is 1

[Note: Use the recoveries of the surrogate compounds to monitor for unusual matrix effects and gross sample
processing errors. Evaluate surrogate recovery for acceptance by determining whether the measured
concentration falls within the acceptance limits of 60- 1 20 percent.]

12.1 A The extracting solution (10% diethyl ether/hexane) is prepared by mixing 1800 mL of freshly opened
hexane and 200 mL of freshly opened diethyl ether (preserved with ethanol) to a flask.

12.1.5 All clean glassware, forceps, and other equipment to be used should be rinsed with 10% diethyl ether/
hexane and placed on rinsed (10% diethyl ether/hexane) aluminum foil until use. The condensing towers should
also be rinsed with 10% diethyl ether/hexane. Then add 700 mL of 10% diethyl ether/hexane to the 1,000 mL
round bottom flask and add up to three boiling granules.

12.1.6 Using precleaned (Lc., 10% diethyl ether/hexane Soxhlet extracted) cotton gloves, the filter/PUF
cartridge is removed from the sealed container, the PUF removed from the glass cartridge, and the fihet/PUF
together are placed into the 300 mL Soxhlet extractor using prerinsed forceps.

12.1.7 Before extraction begins, add 100 uLof the OCN solution directly to the top of the PUF plug.

[Note: Incorporating a known concentration of the solution onto the sample provides a quality assurance
check to determine recovery efficiency of the extraction and analytical processes.]

12.1.8 Connect the Soxhlet extractor to the 1 ,000 mL boiling flask and condenser. Wet the glass joints with
10% diethyl ether/hexane to ensure a tight seal between the fittings. If necessary, the PUF plug can be adjusted
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using forceps to wedge it midway along the length of the siphon. The above procedure should be followed for
all samples, with the inclusion of a blank, control sample.

12.1.9 The water flow to the condenser towers of the Soxhlet extraction assembly should be checked and the
heating unit turned on. As the samples boil, the Soxhlet extractors should be inspected to ensure that they are
filling and siphoning properly (4 to 6 cycles/hour). Samples should cycle for a minimum of 16 hours.

12.1.10 At the end of the extracting process (minimum of 16 hours), the heating unit is turned off and the
sample cooled to room temperature.

12.1.11 The extracts are then concentrated to 5 mL using a Kudema-Danish (K-D) apparatus. The K-D is
set up, assembled with concentrator tubes, and rinsed. The lower end of the filter tube is packed with glass wool
and filled with sodium sulfate to a depth of 40 mm. The filter tube is then placed in the neck of the K-D. The
Soxhlet extractors and boiling flasks are carefully removed from the condenser towers and the remaining solvent
is drained into each boiling flask. Sample extract is carefully poured through the filter tube into the K-D. Each
bouing flask is rinsed three times by swirling hexane along the sides. Once the sample has drained, the filter tube
is rinsed down with hexane. Each Snyder column is attached to the K-D and rinsed to wet the joint for a tight
seal. The complete K-D apparatus is placed on a steam bath and the sample is evaporated to approximately. 5
mL. . .

[Note: Do not allow samples to evaporate to dryness.J

Remove sample from the steam bath, rinse the Snyder column with a minimum of hexane, and allow to cool.
Adjust sample volume to 10 mL in a concentrator tube, close with a glass stopper, and seal with TFE
fluorocarbon tape. Alternatively, the sample may be quantitatively transferred (with concentrator tube rinsing)
to prescored vials and brought up to final volume. Concentrated extracts are stored at <4°C until analyzed.
Analysis should occur no later than 40 days after sample extraction.

12.2 Sample Cleanup

12.2.1 If only polar compounds are sought, an alumina cleanup procedure is appropriate. Before cleanup,
the sample extract is carefully reduced to 1 mL using a gentle stream of clean nitrogen.

12.2.2 A glass chromatographic column (2-mm LD. x 15-cm long) is packed with alumina (7), activity grade
IV, and rinsed with approximately 20 mL of n-hexane. The concentrated sample extract is placed on the column
and eluted with 10 mL of n-hexane at a rate of 03 mL/minute. The eluate volume is adjusted to exactly 10 mL
and analyzed as per Section 13.

12.2.3 If bom PCBs and common pesticides are sought, alternate cleanup procedures (8,9) may be required
(i.e., silicic acid).

12.2.4 Finally, class separation and improved specificity can be achieved by column clean-up and separation
on Florisil (9).
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13. Analytical Procedure

13.1 Analysis of Organochlorine Pesticides by Capillary Gas Chromatography with Electron Capture
Detector (GC/ECD)

[Note: Organochlorine pesticides, PCBs and many nonchlorinated pesticides are responsive to electron
capture detection (see Table I). Most of these compounds can be analyzed at concentration of 1 to 50 ng/mL
by GC/ECD. The following procedure is appropriate. Sampling and analytical methods that have been used
to determine pesticides and PCBs collected from air using a modification of this methodology have been
published (14-22).]

13.1 J Select GC column (e.g., 0.3-nnn by 30-m DB-5 column) and appropriate GC conditions to separate
the target analytcs. Typical operating parameters for this column with splitless injection are: Carrier gas-
chromatography grade helium at a flow rate of 1 to 2 mL/rnin and a column head pressure of 7 to 9 psi (48 to
60 kPa); injector temperature of 250°C; detector temperature of 350°C; initial oven temperature of 50°C held
6x2.0 min., ramped at 15°C/min to 150°C for 8 min, ramped at 10°C/min to 295°C then held for 5 min; purge
time of 1.0 min. A typical injection volume is 2 to 3 ^L.

13.1.2 Remove sample extract from refrigerator and allow to warm to room temperature.
13.13 Prepare standard solution from reference materials of known purity. Analytically pure standards of

Organochlorine pesticides and PCBs are available from several commercial sources.
13.1.4 Use the standard solutions of the various compounds of interest to determine relative retention times

(RRTs) to an internal standard such as p,p'-DDE, aldrin or octachloronaphthalene. Use 1 to 3-juL injections or
other appropriate volumes.

13.1.5 Determine detector linearity by injecting standard solutions of three different concentrations (amounts)
mat bracket the range of analyses. The calibration is considered linear if the relative standard deviation (RSD)
of the three response factors for the three standards is 20 percent or less.

13.1.6 (Calibrate the system with a minimum of three levels of calibration standards in the linear range. The
low standard should be near the analytical method detection limit The calibration is considered linear if the
relative standard deviation (RSD) of the three response factors for the three standards is 20 percent or less. The
initial calibration should be verified by the analysis of a standard from an independent source. Recovery of 85
to 1 IS percent is acceptable. The initial calibration curve should be verified at the begining of each day and after
every ten samples by the analysis of the midpoint standard; an RPD of 15% or less is acceptable for continuing
use of the initial calibration curve.

13.1.7 Inject 1 to 3 (*L of sample extract Record volume injected to the nearest 0.05 /uL.
13.1.8 A typical BCD response for a mixture of single component pesticides using a capillary column is

illustrated in Figure 12. If the response (peak height or area) exceeds the calibration range, dilute the extract and
reanalyze.

13.1.9 Quantify PCB mixtures by comparison of the total heights or areas of GC peaks (minimum of five)
with the corresponding peaks in the best-matching standard. Use Aroclor 1242 for early-eluting PCBs and either
Aroclor 1254 or Aroclor 1260 as appropriate for late-elirting PCBs.

13.1.10 If both PCBs and Organochlorine pesticides are present in the same sample, use column
chromatographic separation on silicic acid (8,9) prior to GC analysis.

13.1.11 If polar compounds are present that interfere with GC/ECD analysis, use column chromatographic
cleanup or alumina (7), activity grade IV, in accordance with Section 12.2.
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13.1.12 For confirmation use a second GC column such as DB-608. All GC procedures except GC/MS
require second column confirmation.

13.1.13 For improved resolution use a capillary column such as an 0.25-mm I.D. x 30-m DB-5 with 0.25 too.
film thickness. The following conditions are appropriate.

• Helium carrier gas at 1 mL/min.
• Column temperature program, 90°C (4 minyi6°C/min to 154°C/40C/mm to 270"C.
• Detector, "NiECD at 350°C.
• Make up gas, nitrogen, or 5% methane/95% argon at 60 mL/min.
• Sph'tless injection, 2 pL maximum.
• Injector temperature, 220°C.

13.1.14 Class separation and improved specificity can be achieved by column chromatographic separation
on Florisil (9).

13.1.15 A Hall electrolytic conductivity detector (HECD) operated in the reductive mode may be substituted
for the BCD for improved specificity. Sensitivity, however, will be reduced by at least an order of magnitude.

13.2 Analysis of Organophosphorns Pesticides by Capillary Gas Chromatography with Flame
Photometric or Nitrogen-Phosphorus Detectors (GC/FPD/NPD)

[Note: Organophosphorus pesticides are responsive to flame photometric and nitrogen-phosphorus (alkali
flame ionization) detection. Most of these compounds can be analyzed at concentrations of 50 to 500 ng/mL
using either of these detectors.J .

13.2.1 Procedures given in Section 13.1.1 through 13.1.9 and Section 13.1.13 through 13.1.14 apply, except
for the selection of surrogates.

13.2.2 Use tributylphosphate, triphenylphosphate, or other suitable compound(s) as surrogates to verify
extraction efficiency and to determine RRTs.

133 Analysis of Carbamate and Urea Pesticides by Capillary Gas Chromatography with Nitrogen-
Phosphorus Detector

13.3.1 Trazine, carbamate, and urea pesticides may be determined by capillary GC (DB-5, DB-17, or
DB-1701 stationary phase) using nitrogen-phosphorus detection or MS-SIM with detection limits in the 0.05 to
0.2 fjJJmL range. Procedures given in Section 13.1.1 through 13.1.9 and Section 13.1.13 through 13.1.14 apply,
except for the selection of surrogates, detector, and make up gas.

13 J3. Thermal degradation may be minimized by reducing the injector temperature to 200 °C. HPLC may
also be used, but detection limits will be higher (1 to 5 /ig/mL).

13.3.3 N-methyl carbamates may be determined using reverse-phase high performance liquid
Chromatography (HPLC) (C-18) (Section 13.4) and post-column derivization with o-phthaldehyde and
fluorescence detection (EPA Method 531). Detection limits of 0.01 to 0.1 A/g/mL can be achieved.

Page 4A-22 Compendium of Methods for Toxic Organic Air Pollutants January 1999



Pestiddes/PCBs __ Method TO-4A

13.4 Analysis of Carbamate, Urea, Pyrethroid, and Phenolic Pesticides by High Performance Liquid
Chroraatography (HPLQ

-' Many carbamate pesticides, urea pesticides, pyrethrins. phenols, and other polar pesticides may be
analyzed by high HPLC with fixed or variable wavelength UV detection. Either reversed-phase or normal
phase chromatography may be used. Detection limits are 0.2 to 10 ng/mL of extract.]

13.4.1 Select HPLC column (Le., Zorbax-SIL, 46-mm I.D. x 25-cm, or //-Bondapak CIS, 3.9-mm x 30-cm,
or equivalent).

13.42 Select solvent system (Le., mixtures of methanol or acetonitrile with water or mixtures of heptane or
hexane with isopropanol).

13.43 Follow analytical procedures given in Sections 1 3. 1 .2 through 1 3. 1 .9.
13.4.4. If interferences are present, adjust the HPLC solvent system composition or use column

chromatographic clean-up with silica gel, alumina, or Florisil (9).
13.4.5 An electrochemical detector may be used to improve sensitivity for some ureas, carbonates, and

phenolics. Much more care is required in using this detector, particularly in removing dissolved oxygen from the
mobile phase and sample extracts.

13.4.6 Chlorophenol (di- through penta-) may be analyzed by GC/ECD or GC/MS after derivatization with
pentafluorobenzylbromide (EPA Method 604).

13.4.7 Chlorinated phenoxyacetic acid herbicides and pentachlorophenol can be analyzed by GC/ECD or
GC/MS after derivatization with diazomethane (EPA Method 5 1 5). DB-5 and DBJ- 1 701 columns (0.25-mm
I.D. x 30-m) at 60 to 300°C/4PC per min have been found to perform well.

13.5 Analysis of Pesticides and PCBs by Gas Chromatography with Mass Spectrometry Detection
(GC/MS)

[Moje_: A mass spectrometer operating in the selected ion monitoring mode is useful for confirmation and
identification of pesticides.]

13.5.1 A mass spectrometer operating in select ion monitoring (SIM) mode can be used as a sensitive
detector for multi-residue determination of a wide variety of pesticides. Mass spectrometers are now available
that provide detection limits comparable to nitrogen-phosphorus and electron capture detectors.

13.5.2 Most of the pesticides shown in Table 1 have been successfully determined by GC/MS-SIM. Typical
GC operating parameters are as described in Section 13.1.1.

13.53 The mass spectrometer is typically operated using positive ion electron impact ionization (70 eV).
Other instrumental parameters are instrument specific.

13.5.4 p-Terphenyl-dl4 is commonly used as a surrogate for GC/MS analysis.
13.5.5 Quantification is typically performed using an internal standard method 1,4-Dichlorobenzene,

naphthalene-dfe acenaphthene-d,o, phenanthrene-d,o, chrysene-d,2 and perylenc-d,2 are commonly used as internal
standards. Procedures given in Section 13.1.1 through 13. 1.9 and Section 13.1.13 through 13. 1.1 4 apply, except
for the selection of surrogates, detector, and make up gas.

13.5.6 See ASTM Practice D 3687 for injection technique, determination of relative retention times, and
other procedures pertinent to GC and HPLC analyses.
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'— • 13.6 Sample Concentration

13.6.1 If concentrations are too low to detect by the analytical procedure of choice, the extract may be
concentrated to I mL or 0.5 mL by carefully controlled evaporation under an inert atmosphere. The following
procedure is appropriate.

13.6.2 Place K-D concentrator tube in a water bath and analytical evaporator (nitrogen blow-down)
apparatus. The water bath temperature should be from 25°C to 50°C.

13.63 Adjust nitrogen flow through hypodermic needle to provide a gentle stream.
13.6.4 Carefully lower hypodermic needle into the concentrator tube to a distance of about 1 cm above the

liquid level.
13.6.5 Continue to adjust needle placement as liquid level decreases.
13.6.6 Reduce volume to slightly below desired level.
13.6.7 Adjust to final volume by carefully rinsing needle tip and concentrator tube well with solvent (usually

n-hexane).

14. Calculations

14.1 Determination of Concentration

14.1.1 The concentration of the analytc in the extract solution can be taken from a standard curve where peak
height or area is plotted linearly against concentration in nanograms per milliliter (ng/mL). If the detector
response is known to be linear, a single point is used as a calculation constant

14.1.2 From the standard curve, determine the nanograms of analyte standard equivalent to the peak height
or area for a particular compound.

14.13 Ascertain whether the field blank is contaminated. Blank levels should not exceed 10 ng/sample for
»•••'" organochlorine pesticides or 100 ng/sample for PCBs and other pesticides. If the blank has been contaminated,

the sampling series must be held suspect.

14.2 Equations

14.2.1 Quantity of the compound in the sample (A) is calculated using the following equation:

where:

A- total amount of analyte in the sample, ng.

A, = calculated amount of material injected onto the chromatograph based on calibration

curve for injected standards, ng.

Ve= final volume of extract, mL.

V,= volume of extract injected, pL.

1000= factor for converting microliters to milliliters.
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14.2.2 The extraction efficiency (EE) is determined ftom the recovery of surrogate spike as follows:

where:

EE = extraction efficiency, %

S = amount of spike recovered, ng.

S, = amount of spike added to plug, ng.

The extraction efficiency (surrogate recovery) must tall between 60-120% to be acceptable.

14.2.3 The total volume of air sampled under ambient conditions is determined using the following equation:

£
V. =_ i « 1

1000 Urn3

where:

V. = total volume of air sampled, m3.
Tj = length of sampling segment between flow checks, min.

F( = average flow during sampling segment, L/min.

14.2.4 The air volume is corrected to EPA standard temperature (25 °C) and standard pressure (760 mm Hg)
as follows:

.,(,760 mm Hg) [ tA ]

where:

V, = volume of air at standard conditions (25°C and 760 mm Hg), std. m3.
Vm = total volume of air sampled, m3.

Pb = average ambient barometric pressure, mm Hg.

Pw= vapor pressure of water at calibration temperature, mm Hg.

tA = average ambient temperature, °C + 273.

14.2.5 If the proper criteria for a sample have been met, concentration of the compound in a standard cubic
meter of air sampled is calculated as follows:

C,(ng/std m3) (A)
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If it is desired to convert the air concentration value to parts per trillion (ppt) in dry air at standard
temperature and pressure (SIT), the following conversion is used:

ppt = 0.844 (CJ

The air concentration can be converted to parts per trillion (v/v) in air at STP as follows:

I (MW) J

where:
MW = molecular weight of the compound of interest, g/g-mole.

14.2.6 If quantification is performed using an internal standard, a relative response factor (RRF) is calculated
by the equation:

RRF =

where:

I, = integrated area of the target analyte peak, counts.

Ij, - integrated area of the internal standard peak, counts.

Cj, = concentration of the internal standard, ng//zL.

C,= concentration of the analyte, ng/uL.

,p.-* 14.2.7 The concentration of the analyte (CJ in the sample is then calculated as follows:

C. =

where:

I, = integrated area of the target analyte peak, counts.
RRF = relative response factor (see Section 14.2.7).

15. Performance Criteria and Quality Assurance

fNote: This section summarizes required quality assurance (QA) measures and provides guidance concerning
performance criteria that should be achieved within each laboratory.}
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15.1 Standard Operating Procedures (SOPs) ,

15.1.1 Users should generate SOPs describing the following activities accomplished in their laboratory: (1)
assembly, calibration, and operation of the sampling system, with make and model of equipment used; (2)
preparation, purification, storage, and handling of sampling cartridges, (3) assembly, calibration, and operation
of the analytical system, with make and model of equipment used; and (4) all aspects of data recording and
processing, including lists of computer hardware and software used.

15.1.2 SOPs should provide specific stepwise instructions and should be readily available to, and understood
by, the laboratory personnel conducting the work.

15.2 Process, Field, and Solvent Blanks

15.2.1 One filter/PDF cartridge from each batch of approximately twenty should be analyzed, without
shipment to the field, for the compounds of interest to serve as a process blank.

15.2.2 During each sampling episode, at least one fiher/PUF cartridge should be shipped to the field and
returned, without drawing air through the sampler, to serve as a field blank.

15.2.3 Before each sampling episode, one PUF plug from each batch of approximately twenty should be
spiked with a known amount of the standard solution. The spiked plug will remain in a sealed container and will
not be used during the sampling period. The spiked plug is extracted and analyzed with the other samples. This
field spike acts as a quality assurance check to determine matrix spike recoveries and to indicate sample
degradation.

15.2.4 During the analysis of each batch of samples, at least one solvent process blank (all steps conducted
but no fiher/PUF cartridge included) should be carried through the procedure and analyzed.

15.25 Levels for process, field and solvent blanks should not exceed 10 ng/sample for single components
or 100 ng/sample for multiple component mixtures (i.e., for organochlorine pesticides and PCBs).

15.3 Method Precision and Bias

153.1 Precision and bias in this type of analytical procedure are dependent upon the precision and bias of
the analytical procedure for each compound of concern, and the precision and bias of the sampling process.

153.2 Several different parameters involved in both the sampling and analysis steps of this method
collectively determine the precision and bias with which each compound is detected. As the volume of air
sampled is increased, the sensitivity of detection increases proportionately within limits set by: (a) the retention
efficiency for each specific component trapped on the polyurethane foam plug, and (b) the background
interference associated with the analysis of each specific component at a given site sampled. The sensitivity of
detection of samples recovered by extraction depends on: (a) the inherent response of the particular GC detector
used in the determinative step, and (b) the extent to which the sample is concentrated for analysts. It is the
responsibility of the analyses) performing the sampling and analysis steps to adjust parameters so that the
required detection limits can be obtained.

1533 The rcproducibility of this method for most compounds for which it has been evaluated has been
determined to range from ±5 to ±30% (measured as the relative standard deviation) when replicate sampling
cartridges are used (N>5). Sample recoveries for individual compounds generally fall within the range of 90 to
110%, but recoveries ranging from 65 to 125% are considered acceptable.
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15.4 Method Safety

15.4.1 This procedure may involve hazardous materials, operations, and equipment This method does not
purport to address all of the safety problems associated with its use.

15.4.2 It is the users responsibility to consult and establish appropriate safety and health practices and
determine the applicability of regulatory limitations prior to the implementation of this procedure. This should
be part of the users SOP manual.
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TABLE 1. COMPOUNDS FOR WHICH PROCEDURE HAS BEEN TESTED'

AroclorI242 GC/ECD Hexachlorobenzene GC/ECD

AroclorI254 GC/ECD Lindane(v-BHC) GOECD

An>clorl260 GC/ECD Linuron HPLOUV

Atrazine GONPD Malathion GC/NPDorFPD

Bendiocaib HPLOUV Methyl paratfaion GC/NPDorFPD

BHC («- and P-Hexachlorocyclohexaoes) GC/ECD Metfaoxychlor GOFCD

Captan GOECD Metolachlor GOECD

Carbaryl HPLC/UV Mexacarbate GOFCD

Carbofuran HPLC/UV Mirex GC/ECD

Chlordane, technical GOECD Monuron HPLOUV

Chlorothaloml GC/ECD Trans-nonachlor GOECD

Chlorotoluion HPLC/UV Oxychloidane GOECD

CMofpyritos GC/ECD Pentachlorobenzene GOECD

2,4-D esters and salts GC/ECD Pentachlophenol GOECD

Dacthal GC/ECD Permethrin (cis and trans) HPLOUV

p,p-T)DT GC/ECD o-Phenylphenol HPLOUV

p.p-'DDE GC/ECD Phorate GONPDorFPD

Diazinon GC/NPDorFPD Propazine GONPD

DkJoran GOECD Propoxur (Baygon) HPLOUV

Dieldrin GOECD Pyrethrin HPLOUV

Dicofol GC/ECD Resmethrin HPLOUV

Dicrotophos HPLC/UV Ronnd GOECD

Diuroo HPLC/UV Simazine HPLOUV

Ethyl parathkra GC/NPDorFPD Tcibuthiuron HPLOUV

1 The following recommendations are specific for that analyte for maximum sensitivity.
2 GC - gas chromatography; ECD = election capture detector, FPD= flame photometric detector, HPLC = high performance

liquid cbromatographv; NPD=nitrogen-phosphorus detector, UV=ultraviolet absorption detector, GOMS = gas chromatography/mass
spectrometry may also be used.
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MaanehSc Gauge
0-TOO in.

Exhaust Duct
(6 in. x 10 ft)

Sampling Head
(see Figure 3)

Voltage Variator

Elapsed Tune
Meter

7-Day Timer

Figure 1. Typical high volume air sampler for monitoring common pesticides and PCBs.
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Air Flow

Particle Filer

Particle Fitter
Support

Assembled
Sampling
Module

Air Flow
Exhaust

Filter Retaining Ring

Silicon* Gasket

102-mm
Quartz-fiber
Fitter

Filter Support Screen

Filter Holder (Part 2)

Slllcone Gasket

lass Cartridge

Retalnlno Screen

Sorfoent

Retaining Screen

Slllcone Gasket

Cartridge
Holder
(Parti)

Figure 2. Typical absorbent cartridge assembly for sampling common pesticides and PCBs.
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Exhaust Hose

\

4* Diameter Putlflex
Filer and Support

PUF Adsorbent
Cartridge and Support

Quick Release Connections
for Module

Quick Release Connections
for Magnaheflc Gage

Row Control Valve

Bapsed Time Indicator

Figure 3. Portable high volume air sampler developed by EPA.
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Woler In —>-0{I

Soxhlet
Extraction
Tube and

Thimble

Flask

(a) Soxhlet Extraction Apparatus
with Allihn Condenser

. 3 Bol Uocro
Synder Column

500 mL
Evoporotor
Flotk

10 mL
Concentrotor
Tube

(b) Kuderna-Donrsh (K-D) Evaporator
with Macro Synder Column

Disposoble 6 inch
Posteur Pipette

3 fcichtrs

I Grom Sodhim Sutfote

10 Gram SXca
Cel Slurry

Cton Wool Plug

(c) Silica Cel Clean-up Column

Figure 4. Apparatus used for sample clean-up and extraction.
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Glass PUF Cartridge with
Stainless Steel Screens

,64mm O.D..
h———H

OJ
O>

O

&>o>

Glass
'Cartridge

End Cap

PUF Plug

-End Cap

5a. Glass PUF cartridge, plug, and end caps.

Accessories

Teflon Sealing Caps
with O-rings for

capping PUF Sampler

i

Aluminum Canister for Shipping
and Storage of the PUF Sampler

5b. PUF shipping container.

Figure 5. Glass PUF cartridge (5a) and shipping container
(5b) for use with high-volume sampling systems.
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Mercury
Manometer

Barometer

TnerrnofTicter

Hlter Adopter

Roolsmeter

High Volume Motor

Resistance Plates

Figure 6. Positive displacement rootsmeter used to calibrate orifice transfer standard.
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I

Orifice No.
Rootsmeter No.

COMPENDIUM METHOD TO-4A
ORIFICE CAUBRATION DATA SHEET

oHg
Name
Date

ii
I
8-
sr

13

18

Factors: (R3)(O.Q2832 5L) - m3 and (in. Hg) 25.4
R3 in. Hg

• mm Hg

Calculation Equations:

where:
296«K
760f° nnn ^*

2.
Figure 7. Orifice calibration data sheet.
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id—*1'

Samplng head

CaSbrated
orifice

MagneheHc gauge
0-100 In.

Manometer
0-18 In.

Pipe fitting (1/2 fa)

IBapsed time
meter

Exhaust duct

Figure 8. Field calibration configuration of the high-volume sampler
for common pesticides and PCBs.
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COMPENDIUM METHOD TO-4A
FIELD CALIBRATION DATA SHEET FOR SAMPLER CALIBRATION

Sampler ID:

Sampler Location:
High Volume Transfer Orifice Data:

Correlation Coefficient (CC1):
(CC2):

Intercept (Bl):
(B2):

Calibration Date: Time:
Calibration Ambient Temperature: °F °C
Calibration Ambient Barometric Pressure: "Hg mm Hg
Calibration set point (SP):

SAMPLER CALIBRATION

Calibration Orifice ID:

Job No.:

Slope (Ml):
(M2):

CALIBRATOR'S SIGNATURE

Definitions

Yl = Calibration orifice reading, in. H,O

Y2 = Monitor Magnehelic reading, in. H2O

P. = Barometric pressure actual, nun Hg
Bl = Manfacturer's Calibration orifice Intercept
Ml = Manufacturer's Calibration orifice manometer

slope
Y3 = Calculated value for orifice manometer

= [Yl (Pa/760X298/{Ta + 273 })]*

Y4 =

XI =

P.
T.
T..

Calculated value for Magnehelic
[Y2(Pa/760X298/{Ta + 273})]*
Calculated value orifice flow, son
Y3-B1
Ml

Barometric pressure standard, 760 mm Hg
Temperature actual, °C
Temperature standard, 25 °C

Figure 9. Orifice transfer standard field calibration data sheet
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Y4
CH2Oadj.)

Linear regression of X1 (scmm) vs. Y4

Calculate B2 and M2

I Y5 = [avg. mag. Ah (Pm

X2 \ Y5-B2
(scmm) ~ M2

Figure 10. Relationship between orifice transfer standard and flow rate through sampler.
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COMPENDIUM METHOD TO-4A
FffiLD TEST DATA SHEET
GENERAL INFORMATION

Sampler LD. No.:
Lab PUF Sample No.:.
Sample location:

Operator:
Other:

PUF Cartridge Certification Date:
Date/Time PUF Cartridge Installed:
Elapsed Timer:

Start
Stop
Ditt.

Sampling

Start Stop
Barometric pressure ("Kg)
Ambient Temperature (*F)
Rain Yes

No
Yes
No

Ml
MZ

Bl
B2

Sampling time
Start
Stop
Diff.

Audit flow check within ±10 of set point
Yes
No

Avg.

Comments

Figure 11. Field test data sheet
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OPERMMC CONDITIONS

Column Type: DB-S 0.32 copfflory.
0.25 urn film thickness

(Nbutylchlorendote

Column Temperature Program: 90*C(4mln)/1 PC per min to
per min to 270*C-

Detccton Electron Capture

Carrier Gw Helium at 1 ml/min.

Make Up Cos: 5X Methone/95% Argon at 60 mL/min.

Methoxychlor

Heptachlor

LhxJane

AkJrin

Endrin

P4>'ODT
Oieklrtn

TIME

Figure 12. Chromatogram showing a mixture of single component pesticides determined
by GC/BCD using a capillary column.
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CALCULATION SHEET DXAFTMGE -J- OF -^
PROJECT NO.: 64S85

CLIENT: Georgia-Pacific Corporation PROJECT; Georgia-Pacific Corporation Kalamazoo Mill and Former Hawthorne Mill Properties
TITLE: Sample Calculations Prepared By: D.O.K. Date; Jane 2005

"* SUBJECT: Verification Sampling Calculations - Refuse Area and Oibow Area Checked By: D.J.H Date; June
2005

OBJECTIVE:

Determine the frequency of post-excavation verification samples required for the Refuse Area Removal Area and the Oxbow Area
Removal Area of the Georgia-Pacific Corporation (Georgia-Pacific) Kalamazoo Mill Property (Kalamazoo Mill Property) and the
former Hawthorne Mill Property (Hawthorne Mill Property), respectively.

REFERENCES:

1. MDEQ. 2002. Sampling Strategies and Statistics Training Materials for Part 201 Cleanup Criteria (MDEQ. April 14,2004)
Remediation and Redevelopment Division (MDEQ Guidance Document; Lansing, MI: 2002).

ASSUMPTIONS:

1. The removal areas were determined from the approximate Refuse Area Removal Area and Oxbow Area Removal Area
limits on Figure 1 of the Action Removal Area Work Plan (Work Plan; BBL, 2005). The Refuse Area Removal Area
equaled approximately 2 acres and the Oxbow Area Removal Area equaled approximately 4 acres.

2. The perimeter of the assumed excavation areas was determined from the approximate Refuse Area Removal Area and
Oxbow Area Removal Area limits en Figure 1 of the Work Plan. The Refuse Area Removal Area perimeter equaled
approximately 1,303 square feet (ft2) and the Oxbow Area Removal Area perimeter equaled approximately 1,636 ft2.

3. The Refuse Area and Oxbow Area excavation depths were assumed to be 9 feet (ft) and 2 ft, respectively, in accordance
with the Work Plan.

4. The site factor (S.F.) for the Oxbow Area Removal Area was determined from the approximate Oxbow Area Removal
Area limits on Figure 1 of the Work Plan.

CALCULATIONS:

Sampling Grid Interval Calculations

Consistent with the MDEQ Guidance Document the Refuse Area Removal Area is characterized as a medium site (i.e., an
excavation area between 025 and 3.0 acres) and the Oxbow Area Removal Area is characterized as a large site (i.e., an
excavation area greater than 3.0 acres), as such, the grid interval shall be calculated using the following equations:

Medium Site

Large Site

'•••••*" where,
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TITLE; Sample Calculations Prepared By: P.O.K. Date; June 2005
SUBJECT; Verification Sampling Calculations- Refuse Area and Oxbow Area Checked By: DJ.H Date: Jane

2005

G.I. = Grid interval.

A = Area to be grid (ft 2 . The area equals the sum of the excavation base and sidewalls areas).
S.F. = Site factor, length of area to be grid (unit less).

Refuse Area Removal Area

Consistent with the MDEQ Guidance Document, the grid interval for a medium site is given by Equation 1 . The
excavation base area equaled 91 ,453 ft2. The sidewall area was calculated by multiplying the length of the perimeter of
the assumed excavation area by the depth of the excavation, and is given by the following:

AsidewaII -U03ft* 9ft =ll,726ft2

The total area was calculated as the sum of the excavation base and sidewalls, as follows:

ATota, =103 ,179 ft2 = 2.37acres

Assume a 45 ft gird interval, as such, the number of nodes was determined by:

91,453 ft2 /(45 ft x 45 ft) = 45 nodes

Consistent with the Guidance Document, the minimum number of samples was determined to be the greater of 9
samples or 25% of the number of nodes:

45 nodes*025 = 1125

A minimum of 11 post-excavation samples will be taken within the Refuse Area.

Oxbow Area Removal Area

Consistent with the MDEQ Guidance Document, the grid interval for a large site is given by Equation 2. The excavation
base area equaled 170,128 ft2. The sidewall area was calculated by multiplying the length of the perimeter of the
assumed excavation area by the assumed depth of the excavation, and is given by the following:

A sidew.,, =1636 ft* 2ft =3,272 ft2

1(V31/2005
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The total area was calculated as the sum of the excavation base and sidewalls, as follows:

ATo0l = 173,400ft2 = 3.98acres

635

Assume a 30 ft gird interval, as such, the approximate number of nodes was determined by:

170,128 ft2 /(30 ft * 30 ft) = 189 nodes

Consistent with the Guidance Document, the minimum number of samples was determined to be the greater of 9
samples or 25% of the number of nodes:

189 nodes *0.25 = 47.25=47

A minimum of 47 post-excavation samples will be taken within the Oxbow Area.

SUMMARY:

Based on the above calculations, a minimum number of 11 and 47 samples should have been taken from the Refuse Area
and Oxbow Area excavations, respectively, for a total of 58 samples.
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DRAFT

INDEPENDENT VERIFICATION SAMPLING CALCULATIONS - REFUSE AREA
AND OXBOW AREA

REMOVAL ACTION WORK PLAN
ALLIED PAPER, INCJPORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

GEORGIA-PACIFIC CORPORATION
KALAMAZOO, MICHIGAN

Introduction

Verification sampling is to be preformed at the Refuse and Oxbow Areas as part of the paper-
making residuals (residuals) removal activities. Verification sampling frequency requirements
were determined based on the Sampling Strategies and Statistics Training Materials for
Part 201 Cleanup Criteria (MDEQ Guidance Document; MDEQ 2004). Independent sampling
frequency and location requirements were developed for both the Refuse and Oxbow Areas as
these are regarded as separate "sites" in relation to the MDEQ Guidance Document. A sampling
strategy that facilitated the selection of unbiased sampling locations using girding was used,
pursuant to the MDEQ Guidance Document.

Size of "Site"

As described in the MDEQ Guidance Document, the verification sampling frequency and
locations are based on the planimetric area to be remediated, or, as designated in the MDEQ
Guidance Document, the size of the "site". Determination of the "site" size includes calculating
the combined area of the excavation sidewalls and base. This calculation, and a discussion of the
"site" size based on the MDEQ Guidance Document, is presented below.

Determining the Appropriate Grid Interval

In accordance with MDEQ Guidance Document, the grid interval to be established for
verification sample collection is dstermined based on "site" size (i.e., small, medium or large),
and the corresponding total "site" area (sidewall plus base areas). The grid interval for a medium
and large-size "site" is calculated using the following equations:

Medium Site 4 ' Large Site

where:
G.I. = Grid Interval
A = "Site" Area; and
JC = Pi (3.14).

Calculation of the grid interval for both the Refuse and Oxbow Areas are presented below.
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Refuse Area

The total area of the Refuse Area excavation, including excavation sidewalk and base, is
approximately 103,179 square feet (ft2), thus utilizing the medium site size equation above, the
grid interval equals 45 1 Utilizing a 45-foot grid spacing to establish the verification sample
collection locations results in 11 grid stations located within and along the sidewalls of the
removal area.

Oxbow Area

The total area of the Oxbow Area excavation, including excavation sidewalls and base, is
approximately 173,400 ft2, thus utilizing the large site size equation above, the grid interval
equals 30 ft. Utilizing a 30-foot grid spacing to establish the verification sample collection
locations results in 189 grid stations located within and along the sidewalls of the removal area.

Estimating the Number of Samples to be collected on the Established Grid

As recommended in the MDEQ Guidance Document, a minimum of 9 samples or 25 percent of
the total number of grid stations, whichever is larger, should be collected and analyzed as part of
the verification sampling program. Applying this guidance information to the Refuse and Oxbow
removal areas, and assuming grid intervals of 45 feet (ft), and 30 ft, respectively, the appropriate
number of verification samples is determined as described below.

The sample collection requirements for the Refuse and Oxbow excavations are calculated based
on the respective areas of the sidewall and base, and the sampling frequency criteria presented in
the MDEQ Guidance Document. The table below presents calculations for the Refuse and Oxbow
excavations. These calculations are based on the excavation areas presented above, under the size
of the "site" section.

Removal
Area

Refuse
Area
Oxbow
Area

Grid
Station
Area

2,025

900

Total
Sidewall

Area

11,726

3,272

Total Base
Area

(ft2)

91,453

170,128

Number of
Grid

Stations

45

189

25% of
Grid

Stations

11.25

47.25

Total
Samples

Minimum
Number of
Samples

11

47

58

Based on the above calculations, a minimum number of 11, and 47 samples should be taken from
each of the Refuse Area and Oxbow Area excavations, respectively, for a total of 58 samples.
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